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Principal stockists and service agents: 


BELL’S ASBESTOS AND ENGINEERING LIMITED 


Specialists in Applied Asbestos and Plant Maintenance 
BESTOBELL WORKS, SLOUGH, BUCKS Telephone: Slough 25151 


The word * Bestobell’ and the crest shown are the registered United Kingdom Branches: 
trade marks of Bell’s Asbestos and Engineering Limited 


bts BELFAST BIRMINGHAM CARDIFF GLASGOW 
Write for a copy of brochure No. 14 which gives full HULL LEEDS LIVERPOOL LONDON MANCHESTER 
details of Newman- Milliken Valves. 


NEWCASTLE-ON-TYNE NOTTINGHAM SLOUGH TAUNTON 
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The accompanying illustra- 


tion shows Solid Cast Mono- 


block Crossings of Hadfields 


Era High Manganese Steel, in 
site at Worthing Junction on 
the Southern Region of British 


Railways 


The Crossing angle 1 in 28 
and approx. 25ft. long, repre- 
sent a new departure in the 
application of the cast mono- 
block type of Crossing, and are 
designed to carry heavy main 


line traffic at high speeds 


. 


Photograph reproduced by courtesy of British Railways (Southern Region) 
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Designers and Manufacturers of 


SWEURNACE = 

FORGE, GALVANIZING AND HEAT 
Za GES? TREATMENT FURNACES, 

DRYING OVENS, ETC. | 


incorporating our 


HIGH INTENSITY — 


SMOKELESS 
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DAVID ETCHELLS (FURNACES) LTD 


BULL PIECE WORKS, DARLASTON, SOUTH STAFFS Phone: James Bridge 2067/8 











or 4, ls e 
NCB MINE GAR CIRCULATION LAYOUT i «Gy 


“SiMMERSONSi 


This indoor Mine Car layout at a 
Scottish Colliery is an example of 
the versatility of Summersons 
designing and =manufacturing | 
resources Laid on a stepped 
concrete floor, the 3ft. oin. gauge 
so lb. F.B. Rail Tracks are fast- 
ened to transverse steel channel 
sleepers bolted to longitudinal steel 
ots or plate girders, by which 
means the appropriate gradients 
are obtaimed. Cars are gravity 
yperated and the switches elec- 
trically controlled from a central 
panel. 


MUain Contractors: Markham & 
Lrd., ¢ hester fie ld. 


THOS. SUMMERSON & SONS LTD. 
fowden Hall, Darlington 

Telephone Darlington §226 

London Office : $a Deans Y ard, S$ 
Telephone ABBey 1365 
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contracts 


from 
Colville Constructional 


Co. LTD. 


| endorse the supremacy of 



























VENTILATION 


Time and again, industrialists | Among the 12,000 major 
large and small place repeat 
orders with Colt. And for three 
good reasons. Colt ventilation 
systems depend in the main on 
internal convection currents— 
not external forces—and are 
therefore little affected by the 
vagaries of the wind. Colt offer 
an unparalleled range of ventila- 
tors. And most important, every 
Colt recommendation is based 
° on a thorough analysis of the 
building, plantand process either 
from a site survey or drawings. 
Such thoroughness influences 


Industrial Organisations using 
Colt equipment are: 


16 contracts: General Motors Lid 
15 contracts: Cow & Gate Ltd 
25 contracts: British Orygen Co. Lid 
14 contracts: Bristol Aircraft Co. Ltd 
19 contracts: Philips Electrical Industries Ltd 
11 contracts: Thomas Hedley & Co. Ltd 
9 contracts: Joseph Lucas Lid 
20 contracts: Courtaulds Lid. 
13 contracts: Gloster Aircraft Co. Lid 
15 contracts: Hoover Lid 
32 contracts: Imperial Chemical Industries Lid 
14 contracts: W. & R. Jacob (L’pool) Ltd 
22 contracts: Lever Bros., Port Sunlight Lid 
6 contracts: Smith-Clayton Forge Ltd 
ll contracts: The Steel Company of Wales Lid 
14 contracts: John Summers & Sons Lid 
10 contracts: Vandervell Products Ltd 





firms such as Colville Construc- sli aie ~~~ ~~ atm 
tional Co. Ltd. It will impress 15 contracts: ap agg atomic Energy 


29 contracts: National Coal Board 
17 contracts: Davey Parman &Co.! 

15 contracts: Dorman Long & Co. Lid 

12 contracts: English Steel Corporation Lid 
15 contracts: S.P.D. Lid 


vou, too. Ask your secretary to 
send for a free manual to 
Dept. S 86/9 A 





MOTHER WEL! 





COLT VENTILATION LIMITED + SURBITON + SURREY + TELEPHONE: ELMBRIDGE 0161 (10 LINES) 
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The DeVlieg method effected savings of— 
265, in machining time and 
G9), in setting time @. 




















The older method using a Horizontal Boring Machine required eight set-ups, 

but with the DeVlieg Jigmil Only two were required. " 
Operations vary from precision boring a hole | -25lin. dia. by 64in. long to 

milling the joint faces: in all, sixty-six operations are performed. 

The Jigmil method also considerably reduces the number of boring bars and 

miscellaneous equipment normally required for each operation on a horizontal 


boring machine. 





The smallest of the range of DeVlieg 
Spiramatic Jigmils, known as the 

Herbert DeVlieg No. 2B/36 is now built by us 
in a specially-equipped plant at 

Lutterworth. The 2B/36 has vertical 

and horizontal capacities of 24in. and 36in. 
respectively ; a 24in. dia. spindle. 











AD389 








as £ Sa ae, 28 
\ SUA NINIAN OS 


ners, Fabricators and Erectors of 





of all descriptions 


Steel Bridges 

Steel Pipelines 

Steel Structures 
Steel Railway Wagons 


Shipbreakers and Dismantlers, Iron and Steel Stockholders, 
Non-ferrous Meta! Merchants, Machine Tool Specialists. 


Offices and Warehouses : 


129 TRONGATE, GLASGOW, C.1 


Telephone ; BELL 3404 (20 lines) P & W. 
Works : 
CLUTHA WORKS, GLASGOW, 5.1 MACLELLAN LTD. 


Telephone : IBROX 1135 
LONDON: CLUTHA HOUSE, 10 STOREY’S GATE, WESTMINSTER, S.W.1 


Established (8/1 





Fa) 


Sept. 11, 1959 THE ENGINEER 


FILTERS ,, steve 


No tools required. 
No leakage. 







THE FIRST SCIENTIFIC APPROACH 
TO PLANT PROTECTION 


BY SIMPLE FILTRATION No stagnation. 


Will handle 
the most viscous 


liquids. 

Bodies of cast iron, Available in sizes 
from 4 inch 

cast steel, to 36 inches 


stainless steel 
or gun metal. 
Steam jacketed 
bodies available. 
Made in any 
size to do any job. & SON Ltda 


Folder on request. 





EAGLE IRON WORKS, 


NEWBURY, BERKS, ENGLAND 


Telephone : Newbury 2363 (4 lines) 


€.N. Telegrams : Plenty, Newbury 
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NICKEL 
ALLOY 
| STEELS 


ensure reliability 





in lathes and 


gear shapers 





Automatic factory production methods place a TYPICAL CORE MECHANICAL PROPERTIES OF 
premium on reliability. 
To ensure their products do not suffer through 


material failures, Messrs. Drummond Bros. Ltd., 











Guildford, specify nickel alloy steels in their 7 
‘Maxicut’ industrial lathes and gear shapers and MAXIMUM ELONGATION 200 
: ; : size HEAT TREATMENT STRESS t.s. i per cent ft. Ib. | 
high production multi-tool machines. 
Among the various nickel alloy steels used in 1A” dia Oil quenched 830 C 88.2 13 38 
Drummond tools is the 4} per cent nickel- = 
chromium case-hardening steel, EN 39, which is 2” dia. | Oil quenched 830 C 821 17-5 6! 
- | il quenched 76( 
used for worms and has adequate toughness and ane. acare = eg 
tempered 180 C. 
wear resistance for this exacting service. 
4” dia Oil quenched 830 C 77-7 16°5 


Oil quenched 760 C. 
tempered 180 C. 











The benefits to be gained from the more highly alloyed case-hardening mckel steels, 


such as EN 33, EN 34, EN 36 and EN 39 include ease of heat-treatment, 
minimisation of processing distortion, and general reliability 


Send for ‘ The Mechanical Properties of Nickel Alloy Steels’ > 


@ MOND NICKEL 


THE MOND NICKEL COMPANY LIMITED ; THAMES HOUSE ; MILLBANK - LONDON SW1 
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L.E.F. expect every searchlight 
to do its duty! 
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PASSENGER VESSELS 


Reliability of the searchlight is particularly vital on passenger 
carrying vessels. That is why so many companies specify and ensure 
that L.E.F. searchlights are fitted. 

The motor ferry “‘ Artevelde,”’ one of the latest vessels af the Belgian 
Railways & Marine, carries a powerful L.E.F. searchlight which has a 

24” diameter mirror and combined automatic and hand feed arc lamp (see 


illustration). The “* Artevelde ’’ is on the Dover-Ostend line. 
Whatever the vessel, large or small, there is an L.E.F. searchlight right for the job—send now for catalogue 





of standard types. 


(“ce LONDON ELECTRIC FIRM LIMITED, South Croydon, Surrey 
Lok Telephone : Uplands 4871 Telegrams : Electric, Phone, Croydon 





T#8123 








, RECIPROCATING 





FOR ALL PURPOSES 


The vertical high pressure Three Throw Ram 
Pump illustrated was supplied to Thomas Hedley & 
Co. Ltd., for use in the manufacture of Tide, 


Daz and other synthetic detergents. 


BOILER FEED PUMPS 
VACUUM PUMPS 
OIL FUEL TRANSFER PUMPS 


OIL PIPE LINE PUMPS 


O'tL FIELD PUMPS 
OIL REFINERY PUMPS, ETC. 








ELGIN WORKS 


awson & ae 


Telephone: 2271-2-3 Clydebank 


D)ownie Ltd wevsist 
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MAYBACH 
POWER 
MADE IN 
BRITAIN | 








Typical of the MD range of 
engines is this Type 650 12 
cylinder supercharged model with 
cylindersarrangedin‘ V formation. 


< Railway Traction 220-2,000 B.H.P. 


Industrial Plant 220-1,750 B.H.P. e 


Marine 220-3,000 B.I iP. 











Bristol Siddeley have the exclusive manufacturing and selling licence 
in the United Kingdom for the world-famous Maybach MD range 
of In-line and ‘V’ form diesel engines. These diesels range from 
4-cylinder engines of 220 hp to 16-cylinder engines of 3,000 hp. They 
have an outstanding record of performance and reliability over millions 
of miles on railways throughout the world, and are widely used for 
marine propulsion and industrial power generation of all kinds. 





BRISTOL SIDDELEY | 
| Mex Bec | BRISTOL SIDDELEY ENGINES LIMITED 
= | Coventry, England 


DIESEL ENGINES 
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ENGINEERING 
DEVELOPMENTS 
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Woodworking machines 
All Over the World 


We supply all machinery and complete equip- 
ment for sawmills, plywood and veneer plants, 
furniture factories, carpenter’s shops and several 
other kinds of special woodworking machines. 
Czechoslovak products are exported all over the 
world owing to their high standard and first class 
workmanship. 

In 1958 we put into operation plywood factories 
in Iran, Viet-Nam and Syria, this year we shall 
supply complete equipment for plywood factories 
in Egypt and Rumania. 


TECHNOEXPORT z=. 


Praha 2, Vaclavske nam. 56, CZECHOSLOVAKIA 
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SEMI-ROTARY HYDRAULIC 
SLAVE UNIT MAKES 
THINGS... 

















OVER A WIDE 
FIELD OF APPLICATIONS 


HESE double-acting units give semi-rotary motion up to 300 for single 

vane and up to 120° for double vane units with torques ranging from 

1,270 to 1,100,000 Ib/ins. at 1,000 p.s.i. Autoloc mechanical locking 
can be incorporated and shafts may project at either or both ends. Units 
can be arranged for foot or flange mounting. Normal maximum operating 
speed is 2 radians per second. 


They have wide application in any field in which oscillatory angular motion This flange-mounted 
is required and are particularly appropriate for the operation of plug valves, semi-rotary slave 


vanes, doors, stirring or agitating equipment, sand slingers, etc. lends itself to many 


This is just one group of a wide range of Lockheed hydraulic units of which uses, including 
full details will be sent on request. Lockheed engineers are always ready to operating stirrers 


advise upon the use of units, devise schemes of hydraulic operation and for liquid and 


control and install complete hydraulic systems. 
P y Y semi-liquid products, 


LOCKHEED PRECISION PRODUCTS LIMITED and actuating plug or 
INDUSTRIAL HYDRAULICS DIVISION butterfly valves, 
SHAW ROAD, SPEKE, LIVERPOOL 24 Telephone : HUNTS CROSS 2/2! Telex 62394 


where the unit can 

be flange-mounted 
directly on the 

valve body: many other 
such applications 


are easily arranged. 





REGD TRADE MARK 


DUSTRIAL HYDRAULICS 


OR INDIVIDUAL UNITS < 











> COMPLETE INSTALLATIONS 











THERE ARE INDUSTRIAL HYDRAULICS SALES ENGINEERS AT YOUR SERVICE ALSO AT 


Brock House, Langham Street, London, W.|. Tachbrook Road, Leamington Spa 144St. Vincent Street, Glasgow, C.2 
Langham 2527 Leamington 2700 Central 0291 
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THE SCREEN WITH 
FULL FLOATING ACTION 








Th mounting units 
On @ le «support shaft 
aSSCN1 


One rubbag mounting unit at 
each corner supports screen 


body. 


TY-ROCK single, double and triple deck screens 


High capacity coarse and medium screening with sizings 

up to 10in. opening. Moving parts of the screen float entirely on rubber 
giving absolute freedom to develop maximum screening capacity. 

Massive rubber mountings support the shaft assembly, to absorb vibration 
completely. Ty-rock screens are available in many sizes with either single, 
double or triple screening surfaces. 

Send for fully illustrated brochure G 557 


Wit TELEPHONI!I TERMINUS 2833 


LONDON OFFIC! NINETEEN WOBURN LACI 


WORKS: DERBY — Mfember of Atomic Power Constru Limited One of the five Br Nuclear Enerzy Group 


wre IONAL COMBUSTION PRODUCTS LIMITED 


TGA T6b 
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0-ordinate Setting 
with KEAR 


The projection screen type of 






















optical setting known as Kearns 
*OPTIMETRIC system provides a 
high degree of accuracy (~-00025”) 
for surfacing, boring, milling or 
drilling single or multi operations 
in the same component. Kearns 
*OPTIMETRIC system is simple 


to use and easy to read. 


*OPTIMETRIC is the registered 
trade mark of Kearns system 

of optical measurement fitted as 
standard to all Kearns Horizontal 


Tool Room Boring Machines. 


—a proved method of co-ordinate 
setting developed by Kearns to 
increase productivity by 


eliminating eye strain and fatigue. 


H. W. KEARNS & CO. LIMITED BROADHEATH near MANCHESTER 
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STRATFORD LONDON 








UNIVERSAL RELIEVING LATHES 


MODEL “R” 
BUILT IN TWO SIZES FOR CUTTER DIAMETERS 4 AND 9 INCHES 


Class 


* IMPROVED 
PERFORMANCE 


* MODERN 
DESIGN 


SUITABLE FOR USE WITH STEAM 
OR ACCELERATED HOT WATER. 
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OUTPUT CAPACITY TABLES AND 
ALL FURTHER PARTICULARS 
AVAILABLE ON REQUEST. 


il MT MHL 
Hi HE 
i 





Mather & Platt 


LIMITED 


PARK WORKS MANCHESTER 10 
r o~ E R VI O LI E. R Telephone : COLIyhurst 2321 


Telegrams : Sprinkler Manchester 


Y 


Vi 


siidohiesrttveie nes a0nses unit heater re 








for long service 


DOCKSIDE CRANES 
FLOATING CRANES 
BREAKDOWN CRANES 
OVERHEAD CRANES 


LOCOMOTIVE AND 
WAGON TURNTABLES 


LOCOMOTIVE AND 
WAGON TRAVERSERS 


SHUNTING AND 
DOCKSIDE CAPSTANS 


THE 


ot eo)’, a. Gs ae | Oe Oe DO Bate 


. : a Ot © Re Mes tp BD) 
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Are 
these 
hands 
helping 
you? 


. 


t Microscopic 
examination 
test panel 


These are the hands of a chemist in a Pinchin Johnson paint testing 
laboratory, ensuring that material complies exactly with the required 
specification. Technical service from start to finish is the basis of 
P.J. leadership in the supply of paint to industry. This service is 
effectively yours through your nearest P.J. branch. 


PINCGHIN JOHNSON & COMPANY 


HEAD OFFICE: 4 CARLTON GARDENS * LONDON SWi * TEL: TRAFALGAR 5600 


Principal P.J. Service Branches and Stock Depots 
BELFAST BIRMINGHAM * BOOTLE ° BRIGHTON * BRISTOL’ GLASGOW’ LEEDS 
MANCHESTER . NEWCASTLE-ON-TYNE * SOUTHAMPTON 


FABRICATIONS IN STEEL 


INDUSTRIAL TANKS, ROOF & UNDERFRAME TANKS FOR 
RAILWAY COACHES, DIESEL ENGINE TANKS, PRESSED 
STEEL GUTTERS, LIGHT CONSTRUCTIONAL STEELWORK 


SPECIALISTS IN HOT DIP GALVANIZING 





JOSEPH ASH & SON cr. 


ESTABLISHED 1845 
REA STREET SOUTH, BIRMINGHAM 5. Tel: MiDland 2441 


LONDON OFFICE: 240 LEADENHALL HOUSE, 10! LEADENHALL STREET, LONDON, 
.C.3. el 


E.C.3 Tel: AVEenue 1666 
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ALLE 


BALANCED OPPOSED 


COMPRESSORS 








The long established high quality of Alley Compressors is combined in these machines with 
the known advantages of the horizontally-opposed design. 


COMPACTN ESS ; Intercooler lies below motor. Motor is built on. 
BALANCE : No horizontal or vertical out-of-balance forces. 
FREEDOM FROM VIBRATION 


Can be installed on a minimum foundation— even on an upper floor. 
The unit is complete — intercooler and oilcooler incorporated — ready for bolting down. 
Range of single and two stage machines up to 10,000 c.f.m. 


A corresponding range of VACUUM PUMP is available with displacements up to 12,000 c.f.m. 


ALLEY & MACLELLAN (POLMADIE) LTD., 
GLASGOW, S.2. 





THE ALLEY B/L STEAM ENGINE: 4 high class range of single and two 
cylinder engines of compound and non-compound type, with outputs 
ranging from 40 B.H.P. to 750 B.H.P 
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LIFTING MAGNETS FOR 

SHIPYARDS, STEELWORKS 
SUSPENSION MAGNETS FOR 

POWER STATIONS, FOOD PROCESSING 
FERTILISER PLANTS. 

CONTROL GEAR AND MAGNETIC 
EQUIPMENT FOR FOUNDRIES. 
SALVAGE PLANTS PURIFICATION AND 
EXTRACTION IN PROCESSING. 






INDUSTRIAL MAGNETS LTD. 


28 STATION ROAD - ACOCKS GREEN - BIRMINGHAM 27 
Telephone: ACOCKS GREEN 0706 





INDUSTRIAL MAGNETS LTD 
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traces of —— thing 
There’s no 

disappe emoval of 






ex for the speedy! 





fin 











a standardised range of 
precision ground gears 





Send for Brochure No. 20 detailing this ‘quick delivery’ 
range of 6 diametral pitches with 3 helix angles or in straight spur. 
Also complete manufacture of special helical and spur gears and 
gear boxes, in prototype or production quantities. 








CENTRAX LIMITED 


GENTRAX | ~~~ 


Telephone: Newton Abbott 2251-5 








THE WORLD’S 
FINEST 


DEGREASANT 


Supplied ready for use in 5-, 10- 
and 40/45-galion drums. Send 
to-day for a free sample and 
prove for yourself the effective- 
ness of GUNK. 





Manufactured by :- 


BENNETT (HYDE) LTD 
BOSTON MILLS, HYDE, CHESHIRE 
Telephone : 1377 (3 tines) 
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Where you need >- OWER 


For earth moving equipment of 

every type there’s now an A.E.C. diesel 
that’s just right for the job. Normally 
aspirated, Southall-built industrial 
engines range from 50-275 b.h.p.: 
turbo-charged they go up to 360 b.h.p. 
and provide the most compact 
economical units it’s possible to buy. 
They're designed to give high torque 
and sustained or intermittent rugged 
power wherever and whenever it’s 
needed ... for unfailing reliability in the 
severest conditions ... for long 
trouble-free working life. And wherever 
they are operated they are backed by 











A.E.C.’s world wide service facilities. 
That’s why, when it’s a question of 
power, the answer is .. . A.E.C 


— Largest of the A.E.C. Industrial Diesels is the 
AV1100G giving 275 b.h.p. or, turbo-charged, 360 








You need A.E.C. DIESELS 























STRUCTURAL PLASTIC 


HERMETA 5 


£00 TRADE MARK 


DISCOVER NEW WAYS of cutting time and 
cost in making parts and components and for many 
types of repairs. DOUBLE BOND—an entirely 
new material—can be used for jointing, filling and 
moulding, or fabrication of actual parts. This versatile 
self-setting structural plastic is available in two 
grades; one moulds like putty for filling in depth, 
the other spreads like cream for shallower and 
larger areas. Both set like lead, machine like 
brass and can be used as a cold solder. 
Write for 7/6d. trial pack which 
includes both grades. 














contact 


| Kenilworth e 


My 
oo 
“Mt, 





MAKERS OF ‘HERMETITE’ JOINTING COMPOUNDS AND SUMMIT ALUMINIUM METALLIC PAINTS 


THE KENILWORTH MANUFACTURING CO. LTD., WEST DRAYTON, MIDDLESEX 











FEED WATER 


IDRO - 


TRAITEMENT 
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What it is... 


An _ anti-corrosive alkaline 
boiler scaling liquid which re- 
moves old scale and prevents 
its further formation. It is easy 
to use and to control and has 
no harmful effects on surfaces 
of boiler and gaskets 





















* 


TREATMENT 


THE 


SERVICE 


DES EAUX 






What it does... 


It cleans all scale in a period of 
about 3 months and thereafter 
positively prevents any scale 
formation whatsoever. It re- 
sults in chemically pure (@H-7) 
steam and no component of 
the liquid can be detected in 
the condensate, which will be 
free from odour or taste. 
Technical control service pro- 
vided at no extra cost. 


J. G. GREGORY & SON LTD. 


TALKE * STOKE-ON-TRENT 


Telephone :— KIDSGROVE 203! (3 lines) 





THE 











MODERN APPROACH 
TO BOILER PLANT 
TROUBLES 
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Are you interested SIR? 


Fully trained personnel are at your disposal. 





AIR CLEANSING... 
THE TORNADO WAY 


Mr. Manufacturer please do not allow your employees to 
work in conditions where air pollution exists. 


Dirt costs time and money! 


For a very reasonable outlay you can protect your staff from 
dangerous furnes, grit and dust, by using the :— 


TORNADO CLEAN AIR EQUIPMENT 


BARNET METAL CO. 


Elektron House, Brookhill Road, New Barnet, 
Telephone: BARnet 3901/5187. 


if so please phone at once and allow us to quote. 


LTD. 


Herts. 





Better than New 
with a.... 


BRITISH WIRE THREAD INSERT 


PRECISION MADE in CARBON STEEL 
for ALUMINIUM and MAGNESIUM. 
We also make Stainless and Bronze for 
other applications. 
CROSS MANUFACTURING CO. (1938) LTD. 
Tel: Combe Down 2355-8 BATH,SOMERSET Grams: Circle, Bath 


Specialists in JET ENGINE LABYRINTHS, CIRCLIPS, SPRING 
WASHERS, SPRINGS, etc. 
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. a light to guide the designer 


who seeks more efficient ways of 
king cylindrical products to close tolerances. 
In these precision hollow extrusions, the 


integral ends, with their wide possibilities 
for internal and external forms, obviate 


A leaflet explaning Reynolds Hollow 
Extrusions more fully will be sent on 


request 
pleased 


costly machining and assembly. 


or our technical staff will be 
to advise you 


SRMING Han 


M 
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Headstock speed 610 r.p.m., Traverse .005§ in. per rev., Depth of cut 
.0§ in. using tool with no rake. Photo taken with high speed electronic 


flash at 1/5000 sec. and f.16. 


machines like this 


This photograph shows the results obtained from our M d MING 

ie inn al oc ) vant¢ 0 RAL Cc 
aluminium alloy, Duralumin ‘C’. This new addition ore advantages of DU U 

oy: . © No swarf build-up. It comes away in tiny chips. 
to our range of light alloys has been developed specially ee ee eer ee ditties 
‘ ~ > : My © Longer life for cutting tools—fewer stoppages for 
for its outstanding machining properties and is re-grinding. 
® Less supervision needed. One operator can watch 
more automatic lathes. 

I ee > Sh @ Available as extruded and heat-treated machining bar, 
Our Technic al Sales section will gladly give you further or as extruded forging bar. 
details. Please write or telephone: 


meeting with remarkable success. 


JAMES BOOTH & CO LTD, ARGYLE ST. WORKS, BIRMINGHAM 7 


Extrusions, large forgings, plate, sheet, strip, tubes and wire in brass and copper, as well as light alloys 


TGA 18G 116C 
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The Anatomy of Newman Quality—3 











Making the pace 
in motor progress 





INSULATION 


FOR MAXIMUM 
ENDURANCE 
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The quality, efficiency and life of an electric motor depend directly 
on the quality of its insulation. The illustrations and diagrams on 
this page show Newman standard practice and thoroughness in 
design and construction. All materials are of the highest quality 
and are subjected to stringent tests. The following details coneern 
the routine treatment for a standard Class E insulated drip-proof 
motor, but Newman are, of course, experienced in building motors 
of any class of insulation as well as motors specially treated for 


specific duties. 


Electric Motors from 4 to 600 H.P. 


NEWMAN INDUSTRIES LIMITED 


TALE, 


BRISTOL, 


ENGLAND 


WIRE: High conductivity copper 
wire insulated with a vinyl acetal 
based enamel, conforming to BS 
1844. 


SLOT LINERS: Elephantide 
bonded to cellulose triacetate film ; 
an insulation which is tough and 
has excellent dielectric properties. 


END WINDING PACKING: 
Space between stator clamp ring 
and underside of slot liner is packed 
with insulating material to cushion 
windings when coils are subse- 
quently formed. 


COIL SEPARATORS: Cellulose 
tri-acetate film bonded to a strong 
leatheroid backing of similar 
strength to the liners. 


SLOT SHOES: Identical material 
to separators giving complete cover- 
age to top coils. 


SLOT WEDGES: Strong wedges 
hold windings firmly in slots. 


BETWEEN - PHASE INSULA- 
TION: Elephantide, as for slot 
liners; maximum strength and excel- 
lent insulation. End windings bound 
with Terylene cord or tape to pre- 
vent movement. Coil Ends and all 
connections brazed and then sleeved 
with Terylene. All leads to block 
insulated with polychloroprene—oil 
resistant and unaffected by extremes 
of climate. 


IMPREGNATION: Automatically 
controlled cycle during which 


‘wound stators are dipped in syn- 


thetic resin varnish, baked at a 
moderate temperature first to evap- 
orate the solvent and then at a 
higher temperature to cure right 
through. Viscosity of varnish is 
carefully controlled. 

This treatment puts a protective 
coating on the winding and renders 
it resistant to moisture. 


EXTERNAL COMPACTNESS 
INTERNAL PERFECTION 


593 Cogent 
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Mine cars made from SCW Cor-Ten (Photograph by courtesy of the National Coal Board) 


OPERATION > MAINTENANCE + DEPRECIATION 


tle lous al the addres helou for further 


Please 71 le 
information or for le Anical assistance in the 
~ applu ation of SU W Cor-Ten lo your produ ts 


Where advantage can be taken of its high yield strength and corrosion resistance, SCW SOW BRAND 


- Cor-Ten can always effect a substantial cost saving. 
Whatever the application (and the range continues to grow) SCW Cor-Ten is able to “a 
offer an unchallengeable combination of economy and efficiency. 


COR-TEN ¢@ Initial costs are spread over a longer service life 
Mai ee os : aciend RAILWAY ROLLING STOCK 
ee rr ee ne Pe bes, AGRICULTURAL & EARTH-MOVING EQUIPMENT 
@ Operating costs are lowered—in transport applications payloads are MINE CARS * POWER STATION INSTALLATIONS 


bigger because of reduction in tare weight BARGES AND SMALL CRAFT? 


4K THE STEEL COMPANY OF WALES LIMITED 


You may not have seen our latest leaflet on Cor-Ten. Should you be interested please write to the 
Sales Controller, Steel Company of Wales Limited, Margam House, St. James’s Square, S.W.1- ABBEY WORKS, PORT TALBOT, GLAMORGAN TELEPHONE: PORT TALBOT 3161 
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Compare these advantages with existing methods — 


Unequalled collecting efficiency for a dry 
centrifugal collector. 


Erosion is reduced to a minimum because 
the large particles are collected at 

low velocity, only the very small 

particles being accelerated to higher 
velocities necessary for collection: 


Simplicity of design affords speedy, easy 
installation and maintenance. 


Collecting range extends into the small 
particle sizes. 


Low power consumption. 

Small installation space. 

Maximum economy in product recovery. 
Sturdy construction. 

Factory assembly ensures dimensional 
precision and rigidity. 


Hundreds of satisfied users throughout Europe and 
the U.S.A. testify to the efficiency of this system 
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ANEW AND 


UNIQUE DUD! 
AIRACTION 
METHOD 


SPA—Selective Particle Acceleration 
method of dust extraction is a 
revolutionary step forward in the 
economic removal of air pollution. 
Simple, highly efficient, maintenance- 
free and of unique design, it is 

a system you must investigate. 


If you have a dust removal 
problem, have a word 
with Steels and 

‘clear the air’, 


fy SELECTIVE 


PARTICLE 


A ACCELERATION 


6 


STEELS ENGINEERING INSTALLATIONS LTD., Crown Works, Sunderiand, England. 
HOME SALES OFFICE: 143 Sloane St., London, S.W.1. Tel: Sloane 6178. 


British Patent No. 742210 
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For every class of Electrical Repair 





BRITISH ELECTRICAL REPAIRS LIMITED 


EMPIRE HOUSE, CHARLOTTE STREET, MANCHESTER, I. 
Telephone : CENtral 1378 (3 lines) and CENtral 3641 (2 lines), 


ENGINEER 





The complete electrical 
repair service including 
rewinding to any insulation 
specification. 


Branches at Bath, Birmingham, 
Cardiff. Chesterfield, Edinburgh, 
Glasgow, Hawick, London, 
Manchester 
Newcastle-upon-Tyne, Swansea. 


dmBER110 
















Made in ALL METALS, 
Our range of Weaving covers all grades 
from the FINEST WIRE CLOTH 
to the HEAVIEST SCREENING. 
ALD and ARB. approved 


Please write for our Brochure, containing 
useful Technical information. 


PHIPP STREET 
LONDON €E.C.2 





NORRIS BROS. LTD. 


have teams available to undertake 


DESIGN, DETAILING 
and DEVELOPMENT 


in the following fields :- 





Aeronautical Engineering ~ 


Chemical Plant 

Electrical Engineering 

Mechanical Engineering 

Mechanical Handling 

Model Making 

Nuclear Engine ring 

Plant Layout 

Production Tooling 

Servo Mechanisms, Automation 

Special Machines and Projects 

Structure and Reinforced 
Concrete, etc. 





53 VICTORIA STREET S.W.1 
— TEL.ABBEY 6132 - 











CROSTHWAITE FURNACES and 

SCRIVEN MACHINE TOOLS LTD. 
York Street ironworks, Leeds 9 fTel.: 3241/-2 
3 Seren, Londen, 6.W.1 Tal: Abbey 2966 











MANUFACTURED 

ENTIRELY FROM 

THE SOLID BAR 

IN OUR OWN 
WORKS! 

Generously dimensioned on both 


width and outside diameter and 
fitted with unbreakable setscrew 


WRITE FOR LISTS— 








SPECIALISTS IN 
REPETITION WORK 
OF EVERY KIND 


H. FORDSMITH 
HADFIELD ST. WORKS 


CORNBROOK - MANCHESTER, 16 
Telephone: Trafford Park 1615-4 
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TILGHMAN’S for 
compressor 






all 





requirements 













One of two machines supplied to Messrs. 
Petrochemicals Ltd. through the Lummus Co. Ltd. 
These machines have been supplied to boost the 
pressure of nitrogen from 50 Ibs. p.s.i. to 230 Ibs. 
p.s.i. This is an oil-free machine, but due to the 
very high dryness factor of nitrogen normal carbon 
rings would be liable to disintegrate due to the 
lack of moisture in the gas. This compressor is 
therefore fitted with a special water injection 
system which sprays a measured quantity of water 
into the cylinder to keep the carbon rings moist. 
The machine is direct coupled to a flameproof 
motor. 


TILGHMANS LIMITED 
BROADHEATH ALTRINCHAM CHESHIRE 


A member of the Staveley Coal & Iron Co. Ltd. Group. 
' LONDON OFFICE: 1, Chester Street, S.W.1. 


AGENTS: MIDLANDS: R. J. Richardson & Sons Ltd., Commercial Street, Birmingham, 1. 


SCOTLAND: Balbardie Ltd., 227, Bath Street, Glasgow, C.2. 
! 110, Hanover Street, Edinburgh, 2. 


NORTHERN IRELAND: Stewart Industrial Services Ltd., 16, Sussex Place, Belfast. 
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22,000 WAYS 
OUT OF A 
PIPELINE 
PROBLEM! 


Whatever the job, whatever the 
problem, call for KONTITE pipe fittings 
and set your mind at rest. There are 
22,000 KONTITE compression fittings 
—the largest range in the world. 
22,000 ways of solving your problem 
perfectly. KONTITE joints are easily 
made at the turn of a spanner; they 
save time, labour, and costs. KONTITE 
fittings are made in gunmetal to resist 
corrosion for all sizes of pipe up to 

6” bore. 

Kay’s make a point of speedy service. 
Whatever fittings you need can be "| i 
delivered within days—most items by 
return. 

Write for fully illustrated catalogue of 
KONTITE fittings. 














Pian right with Kontite 


KAY & COMPANY (ENGINEERS) LTD - BOLTON - LANCS - TELEPHONE: BOLTON 304i Londen Office: 36 Victoria Street - $.W.i. * Telephone: Abbey 2144 
A MEMBER OF THE ALENCO GROUP OF COMPANIES 
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PRODUCTION HOLD-UPS 
ARE AVOIDABLE 





New Method of Maintenance 
Prevents Breakdowns 





Is your system of maintenance “ preventive,” or do you wait for a 


machine to break-down before you service it ? To-day, with prices and 
deliveries keen, you just cannot afford production hold-ups, especially 
unnecessary Ones. That is why a team of people put their heads together 
and developed a new system of Preventive Maintenance. 

How does it work ? Well, it’s really very simple—as the best solutions 


generally are. A colour signal “alarm signal’’ warns of forthcoming 


inspection dates well in advance. This means you know a machine is 
due for servicing in plenty of time. In addition it gives you at a glance 


all the information you need to know ahout your complete plant. 


This is achieved by a visible card system which shows instantly : 
Full technical details of all equipment (description, h.p. drive, etc.) : 
Complete maintenance history : inspections, repairs, overhauls, etc. ; 
Signalled inspections and servicing due ; 
Quick reference to machine location, type, number, etc. ; 


Spare parts in stock. 


PLANT RUNNING AT FULL PRESSURE ALL THE TIME 


Yes, this is possible provided you have a properly organised method of 
Preventive Maintenance and always have spares in stock to replace worn 
parts. Breakdowns need never occur and those production hold-ups 
caused by defective machinery can be avoided. 

This new visual method can be adapted to any organisation. You're 
not too small ; nor too large, for it. In fact it also saves a considerable 
amount of clerical labour. Originally developed for one of the largest 
machinery users in the country, it has gained enormous popularity in 
factories of all sizes including many small private ones. 

If you wish to have details of this system of Preventive Maintenance— 
free and without obligation—just attach the slip below to a sheet of your 


noteheading and post it to-day. 





Lh 


Trade Mark SHANNON 


| 
| 
| 
0 & M TO BRITISH BUSINESS : 
| 
| 


> 


THE SHANNON LIMITED 
73, SHANNON CORNER, NEW MALDEN, SURREY 


Please send me full details of your Preventive Maintenance system without obliga- 


| tion. 


errr re rere ry ee vi 


For the attention of 
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FPLEASS EAE 


PAT. MP FEIEEO 
valves 


Suitable for Water, 

Oil, Paraffin, Air, etc., 
up to 150 P.S.L. 

Weight approx. 4 that of 
usual type of valve. 


Standard ‘* FLEXISEAT ”’ 
Valves are supplied for 
test pressures up to 300 P.S.1. 


3in., 4in. and 6in. sizes available from stock. 


** Specials ’’ up to 60in. bore can be made to 
customers’ requirements in terms of pressure, 
temperature and material specification, etc. 





Illustrated literature on request from the manufacturers. 


DAVID F. WISEMAN & SONS LID. 
66 CASTLEFORD ROAD, BIRMINGHAM 1}. 
Telephone : VICtoria 4553. 











4 Wie 


CONCRETE MIXER 


There's money saved on maintenance 7 


This handy mixer will cut out costly hand * 

mixing on all those maintenance jobs that a 

need concrete, mortar, tarmacadam, plaster. Why not write NOW 

You can tackle anything with the ‘ Mini- for full details ! 

Giant "—floors, car parks, paths, machine 

beds, brick buildings, plastering—and get Real value tr money rr £36 precner| con- 
‘ . ‘ a struction wit rotter earings throughout ; 

properly mixed material, too. The Mini easy tilting control, fully protected drive and 

Giant’ is simple to use, easily moved by engine be or end discharge model with 

one man, and the side discharge model cushioned — tyres and 28 petrol 

: ' engine or electric motor vantageous 

goes through a 2ft. din. doorway ‘ Geta H.P. terms: £8 12s. down and 12 monthly 

*Mini-Giant’ to do the mixing—it will payments of £6 18s. Id 

save money. 


HALF-BAG SIZE (4 3 CU. FT. CAPACITY). 





The chain of Parker Service Depots looks after 
users’ interests. 


FREDERICK ViADUCT works LEICESTER 


PARKER 00 (es 


Depots at Lond Cardiff, Sedgley (Staffs ) and Leeds 








peers 






@ Flame Traps for fitting into pipe lines carrying an explosive air-gas mixture will hold the flame 
for a limited period until a cut-off valve comes into operation. Little resistance to the flow is caused 
by the use of these traps. List No. $26 describes various models and gives the 

pressure drop for various flows per square inch effective trap area. 
Also AMAL Bunsen Burners for laboratory and industrial use; Injectors, 
and Calibrated Jets for fitting into burners. 


Enquiries to: — 
AMAL LIMITED, HOLDFORD ROAD, WITTON, BIRMINGHAM, 6 ‘Phone: Birchfields 457! (5 lines) 


wie 
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FLAME TRAPS 


FOR SEWAGE 
AND OTHER INDUSTRIAL GASES 









| 


PATENT 
EMINGHAM en 


il 
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HAMMERED OR 
HYDRAULIC PRESSED 











| IN STEEL 
BLACK OR MACHINED 
TO 24 TONS 





TRADE \ Sinedles MARK 
PAN GRINDING MILLS 





ee 











REVOLVING OR STATIONARY PANS 
PERFORATED OR SOLID BOTTOMS 
OVER OR UNDER DRIVEN 





3K Smedley Brothers. I'¢ 
THE INCE FORGE CO. LTD. Belper. Derbyshire. 
WIGAN PARKS FORGE LTD. Telephone: Belper 12 














MORE Schieldrop Industrial Oil Burners are used by 


MORE and more leading engineers and 


LONDON 
Tel : Belgravia 3785 


MANCHESTER 


Tel : Blackfriars 385! 


SCOTLAND 

Tel : Kilmacolm 279 
SWANSEA 

Tel : Swansea 495! 
BIRMINGHAM 

Tel: Erdington 2772 


MOR E Schieldrop S.P.0. Burners have 
IN GREAT BRITAIN MORE. 


chieldrop 


industrial Burners 


SCHIELDROP & CO. LTD., STOTFOLD - BEDS - Tel 414 (4 lines) 


been sold 


than any other make 














With the increase in weight of modern traffic, many of 
the older type of bridges may require to be strengthened, 
particularly in order to carry abnormal indivisible loads. 
In this particular project a Bailey Bridge is erected on 
the existing stone piers and decked with Storey Steel 
Decking which is asphalt carpeted. 


COURTESY: SCOTTISH HOME DEPARTMENT (ROADS DIVISION) 


Full information on this or any other type of Bailey 


Bridge is readily available, from : 


























meee CK PORT 


ENQUIRIES TO LONDON SALES OFFICE: 6 VICTORIA STREET © WESTMINSTER SW1 
TELEPHONE: ABBEY 7391°2 TELEGRAM: MICROFAB SOWEST LONDON CABLES: MICROFAB LONDON 


TMOS.STORET (ire BFD. 


WORLO LICENSEES FOR THE MANUFACTURE & SALE OF BAILEY BRIDGING 


ENGLAND 
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HIGGS(@) MOTOR 


MANAGING DIRECTOR AVID C.¥. HIGGS, AMLE 


ENGLAND 







BIRMINGHAM 6 







FLANGED MOTORS TO BRITISH STANDARDS 
or 


SPECIAL DIMENSIONS 


OTHER SIZES up to 1000 HORSE-POWER 


Stocks of Standard Sizes Held at—Birmingham—London 


Glasgow—Newcastle on Tyne—Cardiff—York. 





BRANCHES AND SERVICE FACILITIES COVER THE U.K. AGENTS THROUGHOUT THE WORLD 
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1... AN EXTENSION 
TO THE LONDON 
UNDERGROUND 


mm ee ee ee ee a ee oe 


2... THE BUSTLE 
MAIN OF A 
BLAST FURNACE 


3... THE INLET 
PIPE OF A 

HYDRO-ELECTRIC 
POWER STATION 





Number two is the answer. It is in fact the bustle-main of the Queen Victoria blast furnace 
at Appleby-Frodingham in course of being lined with Tri-Mor ‘ Guncrete’. 
The main is 5 ft. in diameter and the ‘ Guncrete’ lining 9” thick. This is a far 
quicker and cheaper form of lining for a hot-gas main than brickwork. After twelve 
months continuous service this lining is still in perfect condition. Brick-lined mains 
usually require considerable repair after this period. 


Tri-Mor ‘ Guncrete’ is one of a series of new 





mouldable and castable refractories which 
TRI-MOR Srandard Castable 


are reducing first costs and maintenance TRI-MOR High Strength Castable 
costs in every kind of furnace from forging TRI-MOR High Temperature Castable 
furnaces to ships’ boilers. The most useful TRI-MOR High Temperature Mouldable 
of these refractories are: -——-——————————— + TRI-MOR Dense ‘ Guncrete’ 


TRI-MOR Insulating Castable 
TRI-MOR Insulating ‘ Guncrete’ 














MORGAN 


‘Sis > atammege MORGAN REFRACTORIES LIMITED, NESTON, WIRRAL, 
CHESHIRE. TELEPHONE: NESTON 1406 








NE 144A 








, 1959 
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SCHIESS 


PARTICIPATING IN THE / 
6th EUROPEAN MACHINE / 
TOOL EXHIBITION IN 
PARIS FROM SEPTEMBER 

12 TO 21, 1959 





Our exhibits include : 


Semi-automatic High Production Turning 
Machine, Model KDA 60, with punched tape 
control 


Vertical Turret Lathe, Model KEF 80, fixed 
rail type, with new turret and table bearing 








design 


Vertical Turret Lathe, Model KE 100, with 
power turret, pendant controlled table 
speed pre-selection and new table bearing 
design 


Vertical Turret Lathe, Mode! KEA 100, with 
tape control and power turret 


Vertical Boring Mill, Model KZ 250, with 
tracer control, precision measuring device, 
automatic feed release, combined thread 
cutting and taper turning attachment and 
new type tool holder mounting. 


Portable Type Universal Milling and Boring 
Machine, Model FBX. 


SCHIESS AKTIENGESELLSCHAFT - DUSSELDORF 


Agents United Kingdom and Eire. BURTON, GRIFFITHS & CO. LTD. BIRMINGHAM 
SYKES MACHINE TOOL CO, LTD. THE HYTHE, ebpetcaa MIDDLESEX 


(For Gear Manufacturing Machines) 
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DISTINGTON 


EAV Y 


CASTINGS 


One of the largest foundries in the world 
is operated by Distington Engineering 
Company, which specialises in 
the production of heavy castings in 


hematite, grey and special irons. 


DISTINGTON ENGINEERING 
COMPANY LIMITED 


Workington. Cumberland 





VINA 
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FRIED. KRUPP MASCHINEN- UND STAHLBAU RHEINHAUSEN 








We advise you 


in all projects involving the winning of materials and 
their transportation. We design for you complete open 
cast and underground mining schemes and the neces- 
sary mechanical equipment on the basis of the manifold 
experience of our mining, excavation and conveyor 
engineers. 


We construct 


supply and erect for you excavators, either rail or cater- 
pillar mounted, for mining, canal construction, dam 
building, etc., such as bucket ladder excavators, bucket 
wheel excavators, spreaders, special equipment, complete 
bunkering plant, conveyor bridges, stationary and shift- 
able conveyors, loading and handling plant. 





U. K. Agents: J. M. J. Maus Ltd., 35 New Broad Street, London E.C. 2 
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1450 


more units 
with 
ONE 


BS PEEDICUT 















Our customer produces Iron Pipe fittings. 
Normal tap life when machine tapping was only 
40/50 components. A Technical Representative 
from Speedicut Works studied the problem and 
made recommendations on design and treatment 
which increased tap life on this operation to 
over 1500 components. 


; Take advantage of the latest techniques in tool 
making—SPECIFY SPEEDICUT. 








SPEEDICUT WORKS . CARLISLE STREET EAST . SHEFFIELD 
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MORRIS 
ALL-BRITISH 
CRANES 


To meet the ever-increasing demand 













for early delivery of electric cranes 


and due to standardization of 








components 
WE CAN NOW DELIVER 
Welded steel frame. The dtareis IN 8 TO 12 WEEKS, 
High-grade steel gears running etonderd 
in oil bath. crane crab CRAN ES 
High-grade precision ball-bearing. 
Centralized grease gun lubrication. UP TO 10 TONS CAPACITY 


Robust electro-mechanical brake. 
(Maximum span 2 tons— 60ft to 10 tons—49ft) 


MORRIS CRANES 


FOREMOST FOR SAFETY—SINCE 1884 
WHY TAKE A CHANCE? INVEST IN A MORRIS ano se SURE 











HERBERT MORRIS LTD P.O. Box 7 LOUGHBOROUGH ENGLAND. 


TELEPHONE: LOUGHBOROUGH 3123 















36 THE ENGINEER Sept. 11, 1959 


Finished machined parts depend on good forgings 





The illustrations show just a few examples 






of Cull craftsmanship. 







Ail are completely hand forged. We supply 






hand and smithed forgings to 






any steel specification in the ‘‘as forged,”’ 
















































































































































normalised, annealed or oil hardened ‘ 

and tempered condition. te 
W. B. CULL & SONS LTD. aE 
TENNANT, STREET, inMINGHAM, 15 f : 

4 ib diftownt tun und ib te CW)’ ee renaeemermcnEtT 
















LORD CHANDOS-Chairman of ASSOCIATED 
ELECTRICAL INDUSTRIES LIMITED writes: 
“At one A.E_I. factory the average weekly fuel 
consumption has been reduced by 25 per cent. 
Action taken on the advice of the National 
Industrial Fuel Efficiency Service made_ this 


cut possible.” f 


CALL IN N-I-F-E-S—INDUSTRYS OWN NON-PROFIT-MAKING SERVICE 
FOR ADVICE ON THE EFFICIENT USE OF ALL FUELS, HEAT AND POWER. 


For address of nearest Area Engineer write to: 


. o * * , > . . Fe ° ~ ° 
Py if Pg B S National Industrial Fuel Efficiency Service 


Head Office: 71 GROSVENOR STREET LONDON WI: Telephone: Hyde Park 9706 
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INTEGRA fi oll 


torquemeters 


rhe usefulness of the integral type of torquemeter in the 





development and testing of machines is being recognised 
in an increasing number of engineering applications. 
Such an instrument provides valuable information on torque 
and power for a relatively small outlay. 

Electric Torquemeters of all capacities are made by 

Siemens Edison Swan Ltd. and calibrated individually, 
the accuracy obtainable being within 1 

Phe Siemens Ediswan Electric Torquemeter gives direct 
readings of torque on a graduated drum scale; the scale 
reading multiplied by the r.p.m. and divided bya 
constant gives the h.p. The principle of operation 


° is that the angle of twist is made to alter the 





air gap of a differential transducer, the 
alteration being measured electrically and 
shown on a galvanometer. The small power 
required is obtained from a.c. mains. 
Full technical details are given in 
Publication 714L,/.A, which will be 


gladly sent on application. 





The largest and smallest 
meters produced so far. The 


above the two shaft units. 





SIEMENS EDISON SWAN LTD 
Department PD9, Woolwich, ‘London S. E. 8. Telephone Woolwich 


THE 





Siemens Ediswan integral torque- 


indicator can be seen immediately 
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|| IMMEDIATE DELIVERY 
| FROM STOCK 


04 DRAWER 


ALL STEEL 


UNIT 
£18 DELIVERED 


FREE 


Overall size 42° High by 36” Wide by 12° Deco. an ides! 
storage unit, built for a lifetime's service 
contains one FREE Divider 
54 Cards FREE. 










































Each drawer 
Extra Dividers 64. each 



























Each DRAWER in above unit 
5” Wide, 3” High, 114” Long 


Send for SAMPLE DRAWER without 

















obligation. 











N. 


%& Two examples from the very wide range of low-priced storage equipment 
manufactured by: 















C. BROWN Ltd., 


GREEN LANE STEEL WORKS, 
HEYWOOD, LANCASHIRE. 


Tel. 69018 9 






































2020 





TA 2498 











MERCHANTS & SUPPLIERS + 














... then the 






name that 







SPRINGS 






to mind 





M.LYNCH 2 SON L™ 


MILL WHARF, CANAL ROAD, STROOD, KENT 


TEL. STROOD 75456 GRAMS. LYNCH, STROOD 









STOCKHOLDERS OF STRUCTURAL STEEL 
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Efficiency over 98% 


with 


STANDARD INDUSTRIAL GEARBOXES 















Helical gear units are available in standard 
sizes from 10 to 4,000 h.p. for input speeds up to 
3,000 r.p.m. The range of ratios is from 2:1 to 7:1 
dependent on horse-power. Ball and roller 
bearings are fitted throughout the range; 
no external lubrication is required. 


A further range of helical gear units gives ratios 
up to 30:1. 


AEI industrial gears are manufactured on the 
finest precision hobbing machines, housed in separ- 
ate temperature- and humidity-controlled cells. 











For further information and technical data please telephone Rugby 2121 ext. 108 


ASSOCIATED ELECTRICAL INDUSTRIES LIMITED 


HEAVY PLANT DIVISION 


RUGBY & MANCHESTER, ENGLAND 





A5380 
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at Expanded Metal Walkways — massive strength — 
maximum safety — extreme adaptability 


Look around you and you'll see how Expanded Metal Walkways, stair 
treads and floor panels can benefit you. Lighter and less expensive, 
Expanded Metal allows the passage of more light and air. Furthermore 
the angled strands cannot harbour underfoot the oil and grease that 
cause so many stair and walkway accidents. Not only is Expanded Metal 
Walkway immensely strong and safe—it feels safe too. In sheet steel or 
non-corrosive light weight aluminium, Expanded Metal can either be 
engineered to measure or supplied in standard size sheets. 


XSPARDED METAL 


at the heart of more things than most people realise 








THE EXPANDED METAL CO. LTD. BURWOOD HOUSE, CAXTON ST., LONDON, 8.W.I. TELEPHONE: ABBEY 7766 
ALSO AT: ABERDEEN - BELFAST - BIRMINGHAM - CARDIFF - DUBLIN - EXETER ‘ GLASGOW - LEEDS - MANCHESTER : PETERBOROUGH Expamet 


WEST HARTLEPOOL - THE EXPANDED METAL COMPANY OF CANADA LIMITED, ANNACIS INDUSTRIAL ESTATE, VANCOUVER, CANADA 
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RIVETING 


THE MODERN METHOD 
OF RIVETING 







@ ONE OPERATOR 
@ ONE OPERATION 
@ ONE SIDE ACCESS 















RIVETING 
SEQUENCE 


The Rivet is inserted in 
the work. The Universal 
Collet in the tool grips 
the Rivet Mandrei 





{ \) The too! is operated. The 

a » Rivet Head is forming 
4 4 and the contraction forces 

the work pieces together 





WA The Rivet Head is fully 
f formed and the joint is 
5 perfectly tight. The 


Mandrel breaks at @ uni 
form controlled tightness. 


Two or more thickresses 


RQ can be riveted 














RESISTANCE STRAIN GAUGES 


By j. YARNELL, B.Sc., A.Inst.P 
Price 12s. 6d. (Postoge 64.) 


This book deals with the construction and application of resistance strain gauges and with the 
most commonly used circuits and apparatus. The strain gauge rosette, which is finding ever 
wider application, is treated extensively, being introduced by a short exposition of the theory of 
stress and strain in a surface. 
Order your copy through your Bookseller or direct from :— 
ELECTRONIC ENGINEERING, 28, Essex Street, Strand, London, W.C.2. 














** POP ” Riveting is used in many 
industries on a variety of ma- 
terials such as Aluminium, Steel, 
Plastics, Hardboard. Any com- 
binations of these and other 
materials can be joined securely, 
neatly and economically. 


Added thicknesses of material 
from .10in. to .50in. can be joined 
with “POP” Rivets. 


RIVETING SYSTEMS LIMITED 


KNOTT HOUSE, 
JORDAN STREET, MANCHESTER 15 
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A NEW LIGHT DUTY RANGE 









“NOW AVAILABLE FROM STOCK 


THE COMPLETE 2... 
PACKAGED DRIVE §=/ 4 4 K\ 
/ y NK 


FRACTIONAL TO y FOR wNDusTRY  / 


Here supplementing our popular Heavy Duty Range is a 
new PowerGrip stock drive straight from the shelf on to 
5 h i p 2 your machine. Suitable for Fractional to 5 H.P. the Light 
Duty Drive gives positive non-slip transmission with an 
efficiency close on 100%. The drive is compact, stretchless 
and needs no_ lubrication. 
Light Duty Drives are ideal 
for driving small tools, pumps 
and light machinery. 





FOr your rtatedt Adilibulos write To 
WILLIAM KENYON & SONS LTD - DUKINFIELD - CHESHIRE 


Telephone : Ashton-u-Lyne 16147 and 3673 6 





PG 34a 











ere Feel | ise 


by the makers of Kinylon and Kinrod Grilles 





solve the problem 


of wide entrances and a sloping road. The 
bottom rails on these Kinnear Shutters 

are shaped to accommodate the rise of 

the road, to ensure good closure 

and complete weather 

protection. 











nee 

= 

——— eect 
— 





























COMPLETE HANDLING PLANTS 
SKIP HOISTS - CONVEYORS - BUNKERS 
ELEVATORS + BATCH WEIGHERS 



































Please send for illustrated leaflet 7B 
ARTHUR L. GIBSON & CO. LTD., TWICKENHAM, MIDDLESEX. 05 MECHANICAL EQUIPMENTS LTO, 


hone: Pi rove 2276. Birnungham: Highbury 2804 
on al =: A pees 0 eT ee nd tae £ Cardiff: sta28 67-69 ST. PAULS STREET, LEEDS, | - TELEPHONE: LEEDS 31938 (3 LINES) 
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NON - FERROUS 


CASTINGS 
J every Type . 





Invite your enquiries for :— 


ELECTRIG ELEMENTS 


© INDUSTRIAL TUBE HEATERS 
° FRAME HEATERS 

© CERAMIC ROD HEATERS . OF | 
* RESISTANCES eile ee, 


- a few castings weighing up to 2 tons or more 

ad CERAMICS or for eis ~ ars we can meet al! your 
ad requirements for quality. price and delivery 

We cast in all usual alloys including phosphor 

bronze, gun metal, aluminium bronze and 
RING-UPLANDS 5285. manganese bronze, ‘Monel "’ metal etc. Send 


us your enquiries. 


STATION WORKS CHARLES CARR LTD, 


incerporeting THE MOM-FERREOUS CASTING CO. (8°MAM) LTO. 


WHYTELEAFE-SURREY. GROVE LAME + SMETHWICK 40 - GIRMINGHAM 


TEL: SMETHWICK 1231-2-3 











LONDON OFFICE— 
56°HOLBCRN VIADUCT, E.C.1. CITY 3826-7 


VERSATILE... 
ECONOMICAL... 
A ADAPTABLE... 


—EE FLEXIBLE DUCTINGS 
SUNS 5 SPRUCE! cos aaars PROVE EFFICIENCY 
| eee meacee §€=6NDER MANY 
VARYING CONDITIONS 


SPIRATUBE and FLEXFLYTE are recognised throughout the world as the ideal flexible 
ductings to deal with problems of temperature extremes, acid, alkaline and solvent fumes. 
Spiratube and Flexflyte cover a diameter range from 4” to 30” and can handle conditions in a 
range of temperatures from minus 120° to plus 600°F. 

Both Spiratube and Flexflyte have outstanding characteristics of flexibility, minimum bend 
radii and low weight. 

Write now for illustrated literature and technical data. 


FLEXIBLE DUCTING LTD. 
SHUNA STREET, MARYHILL, GLASGOW, N.W. 


Telephone: MARyhill 3311/2 Telegrams: FLEXIDUCT, GLASGOW, N.W. 





















“BSA PARAL « Ser 


BRISTOL 


| 
| 
| 


Tae f CGS! 5 See 





FLEXFLYTE 









—_——_— Radiovisor Standard Photo-electric and Electronic controls include: ——————— 
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automation for you 






We did not automate the “gent” shown in our picture 






but we have carried out a number of equally difficult 






assignments. Radiovisor electronic and photo-electric 






controls in industry are now an established fact, and ought 






to be after 30 years of progressive improvements and 






proximity to every type of problem. In addition to 






designing and manufacturing standard controls, Radiovisor 






build equipment to customers’ drawings. Control panels 






and cubicles, relay equipment, in short, any electronic or 






similar control scheme can be efficiently manufactured to 






meet your needs. Many well-known companies have reduced 






production costs by letting Radiovisor apply automation 






to problems of sequence control, material handling, 






gauging, sorting, inspection and conveyor control. 






Please inform us of your production problems—if we 














haven't the answer to it already, we'll design it. 





PHOTO-ELECTRIC AND ELECTRONIC CONTROLS 


RADIOVISOR PARENT LIMITED. STANHOPE WORKS, HIGH PATH, LONDON, S.W.19 
Telephone: CHErrywood 3351 Telegrams: Radivisor London S.W.19 


FLAMSTAT FLAME FAILURE CONTROL + SMOKE DETECTOR FIRE ALARM + SEQUENCE CONTROL * COUNTING & BATCHING 
UNIT - INVISIBLE RAY BURGLAR ALARM * TURBIDITY EQUIPMENT * HOPPER & BUNKER LEVEL CONTROL 
PRINT REGISTRATION * PHOTO-ELECTRIC SAFETY GUARD + FACTORY LIGHTING CONTROL * AUTOMATIC RADIATION 


PYROSTAT * AUTOMATIC DOOR OPENING + INDUSTRIAL SMOKE DENSITY INDICATOR & ALARM 
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For the First Time!—GOLDEN SILENCE Pneumatic Tools give you these 
outstanding advantages: MAXIMUM POWER, NO NOISE, NO BLAST. 
That means less operator fatigue, higher efficiency, 
increased production and lower costs. A specially designed, external porous-bronze 
diffuser breaks up the force of the exhaust air and disperses it so gently that 
IT WILL NOT DISTURB A FLAME HELD INCHES AWAY— 
THAT IS GOLDEN SILENCE. 

Write now for publication No. 444 T.E. 
Illustrated (starting from the top) are a push-pull Tapper, with slow speed 
and high torque; a reversible Screwdriver and Nutrunner, 


. with adjustable clutch; and a high speed drill. 


““BROOMWADE”’ 
J y 4 rd a 
AIR COMPRESSORS & PNEUMATIC TOOLS 


YOUR BEST INVESTMENT 


BROOM & WADE LTD., P.O. BOX No. 7, HIGH WYCOMBE, ENGLAND. Telephone: High Wycombe 1630 (10 lines). Telegrams: “Broom”, High Wycombe (Telex) 


681 SAS 





, 
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IN THE SERVICE OF THE CLIENT 


GG” 
European 


Machine Tool 
Exhibition 


PAIS 


STAND IK4 
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from September |2th to 2Ist 1959 





SPECIAL FACTORY FOR HYDRAULICS AND FORGING TECHN! 


a EUMUCO Aktiengeselischaft fiir Maschinenbau Leverkusen | Germany . ‘ 


Agents for the United Kingdom: 
wiecekK M AN LimMtinoTeE D 


FACTORED MACHINE TOOL DIVISION, FLETCHAMSTEAD HIGHWAY. COVENTRY 


Telephone: Coventry 74321 



































UNIVERSAL COLUMNS 


their many advantages 


Universal columns are made in a wide range of sizes and weights, thereby 
greatly simplifying design and construction. The basic sections include the 
14” and 16” (rolled in four weights), a column core, columns 14” x 14}” 
(4 weights), 12” x 12” (7 weights), 10” x 10” (5 weights), 8” x 8” (4 weights) 
and 6” x 6” (3 weights). 


Each group of different weights of the same basic section is rolled from the 
same set of rolls. Generally, in a tall column the lower length will be of 
the heaviest weight, with intermediate and top lengths of successively lighter 
weights, but all of the same basic size. This enables all lengths of a column 
to be obtained from the same rolling and eliminates delays ; in most cases 


the need for plating is also eliminated. 


For bridge-building, too, these sections have great value as struts. They can 
also be rolled in special weights having equal web and flange thickness, for 
use as bearing piles, full details of which are available on request. 


EARLY DELIVERY OF THE FULL RANGE OF SECTIONS 


DORMAN LONG 


THE ENGINEE 
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ENGINEERING WITH A BACKGROUND 


Marine Deck Machinery 





Well-known for their compactness, efficiency 
and flexibility in use, Vickers-Armstrongs’ self- 
contained electro-hydraulic cargo winches owe 
their success to a background of engineering 
achievement. History-making aircraft like the 


Viscount and Vanguard _. . fast ocean liners 


such as the new Canadian Pacific ‘Empress of 


England’ and giant tankers like the ‘Spyros 
Niarchos’ . . . these are headline news. Yet, in 
their own fields, hundreds of lesser-known pro- 
ducts of Vickers-Armstrongs are equally im- 
portant. Whether complex or simple, each shares 
the same background of outstanding design and 
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sound constructional practice; each solves 
critical engineering problems. 

The Vickers-Armstrongs self-contained cargo 
winch has been designed to meet the needs of 
rapid cargo handling. It combines the advan- 
tages of hydraulic transmission—flexibility, 
simplicity of control and high accelerating 
torque—with the ease of installation of an all- 
electric winch. *VSG’ automatic pressure control 
provides automatic overload protection. These 
dependable winches are suitable for operation 
under all climatic conditions, on either A.C. or 
D.C. supply. 





VIGEERS 


VICKERS-ARMSTRONGS (ENGINEERS) LTD 
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VICKERS-ARMSTRONGS (SHIPBUILDERS) LTD 
VICKERS-ARMSTRONGS (AIRCRAFT) LTD 
VICKERS-ARMSTRONGS (TRACTORS) LTD 


Vickers House 


London SW] 


TGAVAS 
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Man-made Octopus 


Octopus-like, this KING installation at the Banbury Works of the Northern 
Aluminium Co. Ltd., handles aluminium slabs 90 ft. long, 7 ft. wide, 4 inch 
thick; octopus-like—by tentacles and suction. 44 suction pads are suspended 
from the lifting beam manifold, each having an automatic cut-off device to 
prevent loss of vacuum when shorter slabs are required to be lifted. All this is 
remotely controlled by one operator—yet another example of the superb 
ingenuity and efficiency of the KING approach. 

If you have a problem that needs careful handling—call in KING’s—and 
remember, KING’s representatives will call on you anywhere in the world. 


GEO. W. KING LIMITED 


CONVEYORS, HOISTS, CRANES & GRABS 
ARGYLE WORKS : STEVENAGE - HERTFORDSHIRE 
Telephone: Stevenage 440 (14lines) 
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For years now Shell Alvania greases have been a 
byword for stability in roller bearings. What is the 
secret? Lithium 12 hydroxy stearate, one of Shell’s 
prized patents. 


But stability is not enough. As new industrial 
techniques have been developed and new machines 
evolved, new problems have emerged with them and 
old problems have been intensified. Shell research 
teams at Thornton have made it their business to 
find the answers. 

First problem was the /ength of life of the grease 
charge at the higher running temperatures of some 
modern machines. Could this life be lengthened? Shell 
scientists, through new Shell Alvania, have given an 
emphatic answer — at 130°C., the danger mark where 
most greases fail quickly through dynamic oxidation, 
Shell Alvania will live three times as long. 

The second associated problem was oxidation pro- 
moted by yellow metal cages. Could this be reduced? 


The Research Story 


*In the Thornton Wet Bearing Rig Test water was fed through a 
20 mm. bore bearing with a special demountable plastic cage (to 
simplify inspection) charged with the grease under examination to 
a weighed quantity rotating at 3,000 r.p.m. The rate of supply of 
water was one gallon per minute, the water running to waste. After 
5 hours’ operation the bearing was removed and stored horizontally 
half immersed in water for three days. Anti-corrosion merit ratings 
were given at the end of the test. High-quality greases without 
special protectives showed an average rating of 3 out of 10, while 


new Shell Alvania rated 10 out of 10. 
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TRIUMPHS OF SHELL RESEARCH 


for Shell Alvania 


The answer, in Shell Alvania, is the virtual suppression 
of the effects of yellow metal. 

Problem three was corrosion caused by moisture. 
Could this be prevented? The answer was given in the 
Thornton Wet Bearing Rig Test*, where new Shell 
Alvania won an anti-corrosion rating of 10 out of 10. 

New Shell Alvania greases were put on the market 
in March, 1957, and already, as proof of their success, 
tens of thousands of new electric motors leave British 
makers’ works each week with Shell Alvania greases 
in their bearings. 


What is the moral of the Shell Alvania story? That 
Shell research is supremely applicational. The centre 
at Thornton is always ready to work with even the 
most specialised sectors of industry to produce the 
right grease for the job. If you and your organisation 
have any major lubrication problems, it will pay you 
to get in touch with your local distributor of Shell 
Industrial Lubricants. 


—_ 


























ALVANIA GREASES 


—another proof of Shell leadership in lubrication 










SPHERICAL FLOAT TRAP for 
STEAM or COMPRESSED AIR 


“The Lancaster’’ Air Trap consists of a 
sealed float which rises and opens a dis- 
charge valve when the water collects in the 
trap. it presents a DEAD seal against 
leakage of air when draining water from 
Compressed Air Apparatus. Two alternative 
inlets are provided, vertical or horizontal. 
Will life the discharge water. Supplied in 
sin., din. and Ifin. sizes. 


Manufacturers of * The Lan- LANCASTER: TONGE 


caster”’ Steam Traps for ali 


FOR SEPARATING OIL or 
COMPRESSED AIR or STEAM 


THE 


IMPACT 


SEPARATOR 


Large numbers are in use in Colliery Air 
Mains, Compressor Intercoolers, Spray 
Painting Plants, and many other Installations 


where dry air is essential. 


CAN BE SUPPLIED COMBINED 
WITH TRAP or SEPARATE AIR TRAP. 














a. LIMITED 


Send us your enquiries—over 
70 years’ experience is at your 
disposal. 
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WATER from 













This boiler 
fitting 
cost 
thousands 
of pounds 





—and two people could 


This boiler fitting was 
supposedly doing its 
job as a low water 
alarm. It wasn't, and 
the resultant explo- 
sion not only cost the 
firm a boiler house, 
but a crippling loss 
of profits 


have prevented the accident 


An accident like this, caused by a defect in the working parts of the 
apparatus, need never happen — if a qualified Engineer Surveyor regularly 
inspects machinery. But first it is the responsibility of someone at top-level 


a director, the secretary or chief engineer — to see that all their industrial 


machinery is regularly inspected and properly insured by specialists. 


eee 

- Vulcan, who this year celebrate a 
century of experience — and look forward to learn- 
ing more every day—provide just such a service. It 
costs no more than insurance and inspection by 
“general practitioners’. Our appointment is always 
welcomed by company engineers and insurance 
brokers — because they know that if defects are to 
be found, a Vulcan Engineer Surveyor will find them, 
and prevent the accident that would have happened. 


€: Vulcan inspects and protects 


|" SEND YOU 


| machinery with reports 


| hints. Write to Dept. 18 


MAY WE 





FREE 8 (=—-8) 


Vulcan’—a journal for 
all users of plant and 


of accidents and safety 














67 KING STREET 
me Vulcan 7x 


BOILER & GENERAL INSURANCE CO. LTD. 
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MONK BRIDGE 


Turbine and 
Compressor Blades 
precision forged 

on aerofoil or with 
machining allowances 
or completely 
finished machined 


Weare the largest and best equipped 
producer of precision forged blades 
to very close limits of dimensional 
accuracy and surface finish, and to 
the highest metallurgical standards. 
Turbine Blades in a full range of 
heat and creep resisting steels and 
Nimonic alloys. Compressor Blades 
in aluminium bronze, high creep 
stainless steels and titanium alloys. 
Also: precision forgings in the 
newer or difficult-to-machine 
metals for nuclear, missile, 
chemical, surgical and other 


equipment. 








MONK BRIDGE IRON AND STEEL COMPANY - LEEDS 12 


Branch of Daniel Doncaster and Sons Ltd., Sheffield 


MB 








Sept. 11, 1959 THE ENGINEER 


NINE ELMS INDUSTRIAL PAINTS 


ONE FOR EVERY PURPOSE 
INCLUDING 


HEAT RESISTANCE 
CHEMICAL RESISTANCE 
OIL RESISTANCE 


Send your enquiries to: 


T. & W. FARMILOE LTD. 
INDUSTRIAL PAINTS DIVISION 
17 ROCHESTER ROW 


WESTMINSTER, S.W.| 
VICTORIA 4480 








flange mounting geared motors 








All NECO co-axial geared 
motors can be supplied with 
flange mounting instead of 


feet to enable the unit to 






TYPE HD 


Up to 2h.p. output or up 






be bolted accurately to 







your machine. 






to 200 lb.ft. output torque. 





0.62 to 480 r.p.m. 
8” diameter flange. 





TYPE DS 
Up to 1/2 h.p. input or up 






to 100 Ib.ft. output torque. 






TYPE 25 
Up to 1/8 h.p. input or up 






0.§ to 4751r.p.m. 8” diameter 







flange. Removable feet can 






to 25 lb.ft. output torque. 






be supplied with this unit. 






0.079 to 312 r.p.m. 
8” diameter flange. 





NEC FOR ALL SLOW SPEED DRIVES 
RAD, ak NECO GEARED MOTORS LIMITED - 204 QUEENSTOWN ROAD - LONDON =. : 


b 
" Subsidiary of Normand Electrical Co. Ltd Telephone : MACauloy 3211-4 





Om) | 4 
PRESSINGS 


HOT BRASS & BRONZE 


CTAMPINGS : 


fe 

CAPSTAN & MACHINED » 
WORK FROM STAMPINGS @ 
OR BAR 





©eee 





PLASTIC 
MOULDINGS 


ZINC ALLOY 
PRESSURE 
DIE CASTINGS 


BROOKES: 
saan 


BARR ST. HOCKLEY 
BIRMINGHAM 19 


Phone : Nevthern 2903-4 
Grems : Telebe B'hem. 


eeeeeeeeeeeeeeeeceeeeeeeeee eens 
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-let E.P.E. solve them 
for you quickly 


In these days of AC it is not a 
always easy to get DC motors 
and generators quickly and at ays 


reasonable price. Fort 
eon tt, EPE specialise in dC’ equip- 





ys . . . . 
£.. ment, bringing Years of experi- 
eee paalay ence to, bear on the subject, so 








& .that One can always be sure of 
DC motors and generators, of 













Yi any enclosure, at competitive 
2 rices, on short delivery. EPE 
#” are always happy to help solve 
DC problems, too. 


, ELECTRICAL POWER 
Vi ENGINEERING CO. (B'ham) LTD. 
be) Bromford Lane, Birmingham 8& 


"Phone: STEchford 2261 
\ "Grams: Torque "Phone Birmingham 
‘ a . London Office: 421, Grand Buildings, Trafalgor 
ee Square, W.C.2. "Phone: WHitehal! 5643 and 7963 
a Se , 




















ABBOTT & CO. The Nitriding Process for Case-hardening 


(NEWARK) LTD. Special Steels by Nitrogen offers 


Newark Boiler Works 
NEWARK - NOTTS 


Telegrams : ABBOT NEWARK 34 
Telephone: NEWARK 34 


Surface hardness up to 1100 D.P.H. 
Retention of full hardness after heating to 500°C. 


Maximum resistance to frictional wear and fatigue. 


Improved resistance to corrosion by water and steam. 





Particulars from:— 


Advertisement NITRALLOY LI M ITED 


Aug. 28 ATLAS WORKS SHEFFIELD, 4. 
Telephone: Sheffield 26646. Telegrams: ‘* NITRALLOY, SHEFFIELD.” 
































Sept. 





11, 1959 


THE ENGINEER 


TER, OE To Te eae ao i ate Pe 2 ee 


One of eight electrically driven 
Sulzer Boiler Feed Pumps, 
each with a capacity of 

650,000 Ibs per hour, at a 
pressure of 1,240 Ibs p.s.i. 

and a temperature of 260°F. 


Installed in the South Denes 

Power Station, Great Yarmouth, 
for the Central Electricity 
Generating Board, Eastern Division 


Telephone: MUSeum 7890 





SULZER BROS. (LONDON) LTD. 


Incorporating Hathorn Davey & Co, Ltd. 


31 Bedford Square, London, W.C.1 


- 
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of course we are BUSY !! 
(BUT NOT TOO BUSY TO DEAL WITH YOUR ENQUIRIES) 

why? 

because we offer 

the finest 

INDICATING THERMOSTAT 

for your 

TEMPERATURE CONTROL PROBLEMS 

MAY WE SEND DETAILS ? 









@ CLOSE CONTROL 
@ CONTACTS RATED AT 10 AMP 
250 V VARIABLE OVER THE RANGE 
@ TEMPERATURE RANGES UP TO 
300 DEGREES CENTIGRADE 
OR 580 DEGREES FAHRENHEIT 


@ SMALL PHYSICAL SIZE 
@ LIQUID EXPANSION ACTION 
@ TWO YEAR GUARANTEE 


ACCURATE INSTRUMENTS 
THE ACCURATE RECORDING INSTRUMENT CO. 


ARIC WORKS, WINDSOR AVENUE, MERTON, LONDON, 5S.W.19 
TELEPHONE: LiBerty 566! /2/3 
IRISH SUBSIDIARY: ARIC (IRELAND) LTD., 6 MONTAGUE STREET, DUBLIN 


ANG 
LIGSSENIN® 


CRUSHER 











FOR EITHER 
CUBICAL 
GRANULATION 
OR 
PULVERISATION 


. Consult us 
with your crushing problems. Our 50 years’ 
experience readily placed at your service 
without obligation. 

OBTAIN OUR BOOKLET 


The Patent Lightning Crusher Go. Ltd. 


14a ROSEBERY AVENUE, LONDON, E.C.1. 
Phone: TERMINUS 1928 
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For perfect ‘originals’ and 
first-class prints always, work 
with TURQUOISE pencils. 
These unrivalled TURQUOISE 
qualities make every detail 
right, without omissions, 
ghost lines, fade-outs. 


SMOOTHNESS 
for swift effortless drawings and 
no flaws 


BLACKNESS 

the 100% Electronic graphite 
means crisp lines of maximum 
density 

STRENGTH 

needle points hold under greatest 
pressure, save time wasting 
sharpening 

DURABILITY 


the longest line remains constant 
in width 


GRADING 
17 precise grades from 9H to 6B 


Try Turquoise drawing leads 
available from 2B to 6H 


HAY 
\} 
{ 
}} 
ij 
| 
j 


pencils 


EAGLE PENCIL COMPANY - ASHLEY ROAD - TOTTENHAM - N.17 
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made in carbon and alloy steels, 
weldiess and flash-butt welded. Also Rings 
produced from the “‘ NIMONIC”’ alloys: 


Titanium, light alloys 


N. HINGLEY & SONS (NETHERTON) LTD. 
NETHERTON IRON WORKS 
DUDLEY - WORCS - Telephone: DUDLEY 5530-1 


or copper bearing materials. 


Oy 
beh 


fTRONMAST ERS - COREG-EM AST ERS - CHAIN - CABLE & ANCHOR MAKERS 


encine ((!())({)|[)]| |\| (Gj ss OUR Business 


Backed by fifty years of technical experience and 
“know-how,” Spiral Tube Engine Coolers are soundly 
engineered and robustly constructed for long, trouble- 
free service, and are renowned for their high efficiency 
and great resistance to vibration. They have a wide 
range of applications and are in world-wide service 
on all the principal railways throughout the world. 
Coolers are also manufac- 
tured for use in connection 








with generators, alternators, 


cic. 


COOLED BY SPIRAL TUBE 
Air Blast Compressed Air Cooler. 





COOLED BY SPIRAL TUBE, 
Paxman 6: R.P.H. Standard 
Alternator Set with G.E.C. elec- 
trical equipment 125 K.W. at 
1,000 R.P.M. 





% Consult our Technical Advisory Service 








THE SPIRAL TUBE & COMPONENTS COMPANY LIMITED, OSMASTON PARK ROAD, DERBY. TELEPHONE: DERBY 48761 (3 lines) 
(UES «LONDON OFFICE: ABBEY HOUSE, 16 HIGH STREET, WATFORD. TELEPHONE: 26781-2. GRAMS: SPIRATUCOM WATFORD =I 





THE ENGINEER Sept. 11, 1959 


Ruston-Bucyrus 


WIOWUb LoL ain 








3 to 40 Tons CAPACITY 


for pliant hire, steel erection, skip and bucket 
handling, placing pre-cast concrete sections 
as applied to Buliding and Public Works, Bridges 
and Dams, Power Stations, Oil Refineries 


Among the series of excavator-type cranes 

offered by Ruston-Bucyrus there will probably be 
one to suit your purpose. In most sizes there is the 
choice of standard and oversize caterpillar 
mountings. The 22-RB is available as heavy-duty 
crane on caterpillars or truck-mounted. Send 

for publication RB1604 which gives introductory 
information on the complete range. 





USTON — 
R Bucyrus 


acyrus Limtled 


EXCAVATOR SPECIALISTS, LINCOLN 
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HAWKE glands go round the worlal * 


G/11 





Hawke Compression Type Glands and Sealing Boxes 
are used throughout the world. Recommended where armoured 
are used and where flameproof installations are required. Specified for oil 
Refineries, atomic power plants, and all hazardous areas. ular use by 
Government Departments, the Central Electricity pre hy National 
Coal Board, Chemical Industries, Oil Refineries and Steel Companies. 









*% DURGAPUR Steelworks, INDIA, has specified standard 
Hawke cable glands (specially treated) 7/G3, 8/G3, 9/G3, G/II 


HAWKE CABLE GLANDS LTD. 


Ashworth St., Denton, Manchester. Tel : DENton 3868/9. 























PERFORATED METALS FQ» 





STEEL FRAME BUILDINGS 


OF EVERY DESCRIPTION 
Factories, Sheds, Mill Buildings, Bungalows, Etc. Etc., 


SPECIALITIES: Pit Headgear, Pumping Stations, 
Power Stations 


Bridgework and Riveted Work 
of all descriptions 


BROWNLIE & MURRAY LTD, 


POSSIL IRONWORKS, POSSIL PARK, GLASGOW 


LONDON: 32 QUEEN VICTORIA ST., E.C.4 


SIsOduld TIW 









Tel. Hayle 3213 

















We design and manufacture :— 


e Equipment for Coke Ovens, Blast 
Furnaces and Open Hearth Plant. 


Rolling Mills for Ferrous and 
Non-Fei rous Industries and Roll- 
ing M.1I auxiliaries. 


@ Plate work, Pressure Vessels, Bed 
Plates, etc. Designers and Manu- 
facturers of Special Equipment for 
the heavier industries. 


We shall be glad to quote against your 
requirements and specification of any 
of the above equipment. 


Rollers, solid forged, diameter 


Roller Gear for 48 Mill > 
24”, weight I! tons each. 


Photograph by kind permission of The English Steel Corporation Led. 





B. THORNTON LTD. | ENGINEERS & CONTRACTORS | 


TURNBRIDGE - HUDDERSFIELD Telephone : 7541/2/3 
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Send 
today 
for 
Comprehensive 
Catalogue 








Blackwell Bearings LED. rewxessuny, cios., encLano rose: rewkessunr 2109 revo: wn wed 








“CRAVEN” 5’ 0", 6’ 0° and 7’ 0” 


VERTICAL BORING & TURNING MILLIS 


OF NEW DESIGN CAN NOW BE OFFERED 






These machines are of heavy construction, each with a 30 h.p. 
constant-speed table driving motor and a twelve-speed gear 
box. Feed traverse to each saddle and its ram is by an 
independent variable-speed motor, and additional constant- 
speed motors are used for all quick traverse movements. 


Duplicate control stations give complete pushbutton 
operation of the main motor and full selection of the ram 
and saddle movements, including change-over from feed to 
quick traverse and vice versa, the various engagements being 
made by {magnetic clutch operation. 








CRAVEN BROTHERS (MANCHESTER) LIMITED 


VAUXHALL WORKS: REDDISH - STOCKPORT -: ENG. 
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Service to stamping shops isn’t quite as easy as 


that, but Jessops are now giving rapid delivery of 


HARDTEM DIE BLOCKS 


now available in weights up to three tons 


They can be supplied 


either annealed or heat- 
treated 


either black or rough- 
machinedonone or morefaces 


either with longitudinal or 
transverse grain flow 


in the following hardness grades 
HARDTEM A 401-429 BRINELL 
HARDTEM BB 363-388 BRINELL 
HARDTEM CC 331-352 BRINELL 
HARDTEM DD 293-321 BRINELL 


— JESSOP-SAVILLE 




















LIMITED 
Nitce 
BRIGHTSIDE WORKS SHEFFIELD ENGLAND 
A MEMBER OF ase THE B.S.A. GROUP 
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SUPERHEATERS 
| FOR LANCASHIRE BOILERS 


Are you interested in getting 
greater efficiency and, at the same 
time, saving on your fuel costs ’ 
If so we invite you to consult us 
Sugden Superheaters can be fitted 
with full damper control. They 
arc suitable for all industrial 
purposes and can be fitted to all 
types of Shell boilers. 

Sugden Superheaters are 
of particular value where 
auxiliary stcam boilers are 


used. 








T. SUGDEN LIMITED 
MOSLEY ROAD, TRAFFORD PARK, MANCHESTER 17 


Telephone : TRAFFORD PARK 2520 

































oe Jf 
orgings 





all descriptions in alloy 


and Carbon Steels 
(all heat treatment facilities) 










TS 
ORSTER & SONS LTD 


FORGEMASTERS AND ENGINEERS 
COPPERAS BANK FORGE, SUNDERLAND 
TEL: 2876 GRAMS: ‘FRAMES’ S’LAND 








60 THE ENGINEER Sept. 11, 1959 


The KEY to a good replacement ne EVE whewe 


| 


























floor topping vi / L 
| 7 ocknut 
: ; 
: Be * 
| AS 
USED IN MODERN 
BRIDGE BUILDING 
| 
Matcetsi Bridge built by 
Messrs. Dorman Long 
(Africa) Ltd. No less than 
by the METTEXTURE PROCESS ee oe 
y nuts were used exclu- 
sively throughout the 
construction of this 
important work. 
Superseding slow and inefficient methods 
of hand hacking. agg ay Aca 
and from }” dia. non- 
Saving time and materials. ferrous. 
Minimising interruption to factory routine 
and road traffic. 
The METTEXTURE SERVICE 
includes ARE YOU MAKING BEST USE OF VIBRATION? 
EQUIPMENT and OPERATORS With EVERTITE Locknuts, the most severe vibration only serves to 
tighten the grip of the nut. Simply tightening the nut in the usual way 
PAYS 7) know about” causes it to lock, and the EVERTITE cannot work loose until removed 
# by a spanner. 
The Motlaxture Process Chosen by Engineers for bridge building and many other applications 
in the Engineering Industry, EVERTITE Locknuts can be used indefinitely 
without loss of efficiency. Write for free sample and literature. 
THE METROPOLITAN CONSTRUCTION CO LTD | “ag NUTS & BOLTS (Dartasron) LTD. 
. = F FOSTER STREET @® DARLASTON Ss we 
GREENWICH HOUSE, Ii, NEWGATE ST., LONDON, E.C.l. Tel. City 1488 RZ y) TEL: JAMES BRIDGE 216384 GRAMS: to Rt 


We prove Gensprings 
can take it 


As an engineer you aren’t satisfied with unfounded claims - 
That's why we take pride in providing it. Take our Gensprings Hangers for 
example, MAXIMUM DEVIATION IS NOW GUARANTEED AT NOT 
MORE THAN 2°. Ona special hydraulically operated test-rig at Guildford. 
we check every Genspring to ensure accurate load measurements over the full 
range including overload; the strain gauge was calibrated by the National 
Physica! Laboratory. In fact every single Genspring is tested on this, or 
ind Test Certificates completed by our Inspection Department 
adjustment is required on site 


you want proof. 








smaller rigs, ¢ 
are available at the time of despatch If further 
we will supply the revised settings. Full instructions regarding installation are 
vailable with each consignment, and if desired you can have the instructions 
in independent research laboratory carried out a ten 
salt droplet test 


in advance. Recently 
week corrosion test on a Genspring. Using the A.R.E. 
(B.S.S. 1931. 1952) they prove that the equivalent of 20 years’ exposure to 


severe marine atmospheric conditions had no appreciable effect on the 
Censtant Support Hanger’s mechanical efficiency. A copy of the report is 
available on request. Please write for catalogue covering the full range of 


Vokes Genspring pipe supports 








*M’ range Genspring 








Test-rig for heavy-duty Gensprings. 


Vokes GeEnSpPring SUSPENSION SYSTEMS 


Ss VOKES GENSPRING LIMITED - GUILDFORD - SURREY 


by the N.P 











VG30 
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Pressure die cast in aluminium alloy 
for John Rabone & Sons Ltd. 


ENGINEER 


In hand 
but out of mind 


Picture a builder, his hand on the level, 

his eye on the bubble. How rarely does he take 

an interest in the spirit level’s casing! 

How rarely does he need to when, like so many 
other familiar things around us, its stability 
depends on a Birmal casting. 

Dependable Birma!! For more than 50 years Birmal 
craftsmen have been producing castings to support, 
to enclose, to provide the very foundation 

of a host of well-known products. 

Their technical skill and great experience 

keep Birmal ahead in foundry practice... 

ensure that Birmal castings will continue 

to be relied on wherever the quality 

of castings counts. 


The Birmal foundries produce sand and gravity 
die castings in aluminium and magnesium alloys, 
and pressure die castings in aluminium, 
magnesium and zinc alloys for use 

in practically every industry. 


Lk 


on "2 


ements 


Birmingham Aluminium Casting (1908) 60. Ltd sire orks smetnwiceso stan 


61 








100 ton, 4 motor, Overhead Electric Travelling Crane, x 92'-0" span, at Bold “‘B"’ Power Station. 
Photograph by courtesy of the Northern Project Group of the Centrol Electricity Generating Board. 


x: 
ai 
be! 
REDDISH 
¢ 
ae Phone : Heaton Moor 2227. Grams : “ Gallant, 
:, LONDON n use, 296 302 High Holborn W 
SCOTLAND 1 and i NORTHERN COUNTIES: Fisher-Baxter & Co. 140 West George Street, Glasgow C. 2 
MIDLANDS: A. R. Holland & So 1 > on aang treet, Birmingham 3 
SOUTH-WEST: R. C. Collins, 48 Westbourne Road, Penarth, Glamorgar 
NORTHERN IRELAND: General Engineering Products Ltd., 7'9 Great Patrick Street Belfast. 
REPUBLIC of IRELAND: Charles Nolan & Co., 2 Parker H Lower Rathmines Road, Dubi 
CANADA: Marshal! Equipment Co. Inc., P.O. Box 28, 61 C 








SOU 


THE 





experience in the 
of overhead electric 
electricity undertakings 


have unrivalled 
installation 


We 
supply and 
travelling cranes for 
throughout the world. 

Herewith a selection of Main Turbine Halls 
in Hydro-Electric, Steam and Nuclear Power 
Stations, wherein Whartons have installed cranes 
during recent years. 
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ACHANALT. 


BARONY. 

BOLD “B” 

CALDER HALL. 

CALGARY, Alberta. 
CAMERON FALLS, Ontario. 
CASHLIE. 

CASSLEY. 

CHAPELCROSS. 
COOLKEERAGH, N. Ireland. 
ELLAND. 

HALIFAX, Nova Scotia. 
HUNTERSTON. 

LA PAZ, Bolivia. 
LITTLE BARFORD, 
LOCHAY. 

LOCH SHIN. 
LUBREOCH. 
MARACAIBO, Venezuela. 
PADIHAM “B” 

RHODE,)| Republic of Ireland. 
STAYTHORPE “B” 

ST. JOHNS, Newfoundland. 





“B 99 





e|l Avenue, Dorval Station 0 
Avenue, Vancouver 9 Cc 

Mediand Ltd., 576 Wail Street, Winnipeg, Manitoba 

P.O. Box 5662, 34 Ameshoff Street. Braamfontein, Johannesourg. 


Gordon Russell Ltd. 1661 West Fifth 
Mumford 
TH AFRICA: Kenneth Ray Led 


E (th ff TO CRANE € HOIST CO.LTD 








Phone 
Phone 
Phone 
Phone 
Phone 
Phone 
Phone 


Phone: 


Phone 


STOCKPORT 


ENGLAND 


Code: Western Union. 


Chancery 7911 Grams: Chancery 7911 
Douglas 1061-2-3 crams Fiuorspar, Glasgow 
Central 1457 Grar Central 1457, Birmingham 
Penarth 58527 Grams: Penarth 58527 
Belfast 23743 Grams: Belfast 23743 
Dublin 93510 Grams: Dublin 93510 
Melrose 1-3528 Grams: Marauipco, Montreal 
Grams: Rustle. 
a. 37-187-188-189 Grams: Mandem. 
44-2168 Grams: Gemray 


_ REPRESENTED IN cher rr COUNTRIES THROUGHOUT THE WORLD 


7 oe 
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One of the 200 MW Turbo-Generators which are being 
installed in the Richard L. Hearn Generating Station, Toronto, 
Canada, By C. A. Parsons & Company Limited, 
both of the shafts of which were supplied by Beardmore’s. 


Forgings and Castings up to 150 tons in Carbon and Alloy 
steels, including Boiler Drums, Forged Steel Fully 
Hardened Work Rolls, Forged Steel Solid and Composite 
Back-up Rolls, Heavy General Engineering Plant 


and complete machining facilities. 


WILLIAM BEARDMORE & CO LIMITED 


Parkhead Steel Works, Glasgow, E.1. Telephone: BRidgeton 1881-8 Telegrams: Beardmore, Glasgow 





fl 
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1750 kW GAS TURBINE-GENERATOR 


Over 15200 Hours Base Load Service 
in VENEZUELA 


The 1750 kW gas turbine-generator, on base load service in a Shell oilfield near 


Maracaibo, Venezuela, has completed more than 15,200 hours running on natural 


gas from the oilfield. 


It is a typical example of the Series L axial-flow industrial gas turbines manufactured 
by A.E.I Turbine-generator Division for electrical generation and mechanical-drive 


applications, with ratings between 1750 kW and 22,000 kW. 


Units of 4000 kW and 4500 kW are being supplied to oilfields in Iraq and British 


North Borneo, and a similar machine is being built under licence, in Italy. 


ASSOCIATED ELECTRICAL INDUSTRIES LTD. 


TURBINE-GENERATOR DIVISION 


Incorporating the interests of M-V & BTH, Manchester and Rugby 


WORKS AT MANCHESTER AND RUGBY, ENGLAND * GLASGOW, SCOTLAND * LARNE, NORTHERN IRELAND 
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HYDRAULIC & 
COMBUSTION 
EQUIPMENT 


MARINE AND INDUSTRIAL 
OIL BURNING 
INSTALLATIONS 


HYDRAULIC TRANSMISSIONS 
AND SYSTEMS 





Desigmers ana 
WEiarwuiacturers of 
Exigh Performance Equiprment 


JOSEPH LUCAS (HYDRAULIC & COMBUSTION EQUIPMENT) LTD - MARSTON GREEN - BIRMINGHAM ~- ENGLAND 
A Subsidiary Company of Joseph Lucas (Industries) Led 
ALSO AT TORONTO (CANADA) AND SYDNEY (AUSTRALIA) 


6§ 
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INGOT COGGING MILL 


FIRTH 


ALLOY STEELMAKERS : FORGEMASTERS ° STEEL FOUNDERS * HEAVY ENGINEERS 


THOS FIRTH & JOHN BROWN LIMITED ° SHEFFIELD . ENGLAND 
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Getting to know your stresses and strains 


The wide range of Saunders-Roe Foil Strain Gauges offers a simple and inexpensive method of measuring 
strains due to the tensile, compressive and shear forces, some or all of which are present in your machine or 
structure, whether on land, sea or air. 

In addition, the Saro Foil Strain Gauge can be supplied already incorporated in Transducers for the 

purpose of monitoring parameters such as Torque, Horsepower, Pressure, Weight, Tractive Effort... 


























These gauges are in regular use for purposes as varied as: 

* Analysis of stresses in helicopter rotor blades. 

* Monitoring tensions in overhead electric Transmission lines. 

* Measurement of road forces due to passage of vehicular traffic. 

* Monitoring of strains in cylinder liners of ships diesel engines under sea trials. 

Whatever your interests, Saunders-Roe Foil Strain Gauges can help you—and help you at a cost entirely 
compatible with everyday use: write today for details of our Foil Strain Gauge Consultancy Service. 
Alternatively, we shall be happy to send you Foil Strain Gauge data sheets and current price list. 

And when you write, let us have details of any Engineering problem yeu have. We may be able to offer you a 
solution based upon the latest Electronics Engineering Techniques. 


See AGU NY RD RE SES a nh a ORELy 





ELECTRONICS DIVISION 


SAUNDERS-ROE LTD: EAST COWES - ISLE OF WIGHT 
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LOCOMOTIVES 








Designers and Builders of 
Steam, Diesel and Diesel-electric 
and Battery Locomotives for 
all purposes. Flame Proof 
Diesel and Battery Locos 

for underground working. 


HUDSWELL, CLARKE 


& COMPANY LIMITED 
Railway Foundry, Leeds 
CON ND 


TELEPHONE : 
Victoria 6786 


McNEIL 


manhole doors 





fOr Qlr-Vvecelvel es 


“es 
DOUCTS, CLC. 











HEAVY STEEL PRESSINGS 


FOUNDRY LADLES 


FABRICATED STEELWORK 
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THE MICRO-PAK BY-PASS OIL FILTER for large stationary 
diesel engines, locos, marine engines, etc., has been developed by 
Stream-Line Filters Ltd. for use with detergent oils. (Where straight 
mineral oil is still employed the Stream-Line Edge Filter is the 
universally accepted filtration equipment). 

This by-pass filter fulfils the vital function of removing ultra-fine 
peptised carbonaceous matter which tends to clog and impair the 
efficiency of the full-flow filter. 

The life of the oil, engine, and full-flow filter element is considerably 
extended by the use of the Micro-Pak. It is economical, easily installed 
and easily serviced. The filtering element consists of low cost, expend- 
able cartridges of lintless, acid resistant, cellulose material, giving the 
best filtration efficiency that can be associated with a sustained, 
adequate flow rate, together with high capacity for retained solids and, 
therefore, long cartridge life. 


CONSTANT 
FLOW UNIT 














FILTER 
i ELEMENTS 
INLET re >, 
: f FILTER 
2 SERVICING 
4 INDICATOR 
p (OPTIONAL 
t EXTRA) 
~ Th 
a mr 
g The Micro-Pak is available 
in a range of capacities, with 
— _ centre-bolt or miutlti-bolt 
head, and either heated or 
sie.e 7 unheated. 
- The multi-bolt unheated 
— — model ts illustrated in cut- 
: away form. 
PLEASE WRITE FOR 
DESCRIPTIVE FOLDER 
No. W1023. 











CONVERSION KIT. Stream-Line can supply Conversion 











WELDED CENTRAL 





Kits for adapting existing ‘P’ Type filters to Micro-Pak 
operation. Please write for explanatory leaflet. 


a STREAM-LINE FILTERS LTD. HENLEY PARK, NORMANDY, NR. GUILDFORD, SURREY 


CHARLES McNEIL LIMITED 


KINNING PARK HYDRAULIC FORGE 
570 SCOTLAND STREET, GLASGOW, S.1 
Grams: “McNeil, Glasgow” Phone: South 113) 


eee 











Telephones : Normandy 3311-3 
A member of the VOKES Group with world-wide representation. SF 101 


Telegrams: Edgefilt, Guildford. 











SOLENOID OPERATED 


VALVES 
| ° Fully B Balanced 
© Integral Rectifiers 
® Simple and Robust 


® Pressures 0—500 P.S.I. 
PROMPT DELIVERY 


| 
| 
> MAXSEAL VALVES LTD 





WOOD ROAD, KINGSWOOD, BRISTOL 
Phone : Bristol 67-3869 














“TURBINE » .xcc.. FURNACES 


USE 
ALL GRADES 
OF SOLID FUEL 
EFFICIENTLY 


ensuring 


LOW STEAM RAISING COSTS 


May we investigate without charge? 


THE TURBINE FURNACE COMPANY LIMITED 


238b Gray’s Inn Road, London, W.C.1. ‘Phone: TERminus 4365 














ctr WPM 


Bahar NR Shey 
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From ore unloading, hot metal pouring and section handling to 
shipping the finished product, the Clyde - Booth range covers 
the field of heavy materials handling for the Steel Industry. 








Manufacturers of 


Ore Transporters 
Steelworks Cranes 
Diesel Rail Cranes 
Dockside Cranes etc. 


CLYDERINI 


CLYDE CRANE & BOOTH LTD. 


Incorporating : 











Joseph Booth & Bros., Clyde Crane & Engineering Co., 
Union Crane Works, RODLEY, Leeds MOSSEND., Lanarkshire. 
Tel. : Pudsey 3168 (6 lines). Grams: “Cranes,” Rodley, Telex. 


Tel. : Holytown 412 (6 lines). Grams. : “Clyde,” Motherwell, Telex. 
Telex 55159. 


Telex 77443, 





THE 


j POWER TRANSMISSION— 


through the medium of 
FLEXIBLE 
FABRIC 
COUPLING 
DISCS 


* Are easily assembled. 

% Give extreme torsional flexibility. 

% Absorb irregularities in load variations. 

* Axial and parallel misalignments are corrected. 


ESTABLISHED t895 


HERMETIC pyBRER Co [7 


Hermetic Works, Ryland Street, BIRMINGHAM, 16 


"Phone : EDGbeston 0783/4 Telegrams : “‘Hermetic Birmingham.*’ 
lnthtcate 
-are our Business! 

















We specialise in intricate castings of all types and pride ourselves on the 
very high standard of precision we attain. Small quantities of this type of 
work are acceptable, and the more intricate—the better. 

We are always ready to assist clients’ technicians in the solving of the most 
intricate casting problems, and welcome their co-operation on our factory floor. 

When next you have a tricky casting job, consult us—you will find our 
friendly help and advice of great value. 


CANNOCK FOUNDRY € ENGINEERING WORKS 
CANNOCK: STAFFS 


TELEPHONE — TELEGRAMS CANNOCK 2166 
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. on an industrial site 
in this country... 


Till ©: Va aon =) 4 





Main power plant at the Wilton works of Imperial Chemical Industries Limited. 
Boiler installation by Babcock and Wilcox Ltd., and insulated by Newalls under 
contract to Babcock and Wilcox Ltd. 





Newallis 


NEWALLS INSULATION CO. LTD. 


Head Office: WASHINGTON, CO. DURHAM. 
A Member of the TURNER & NEWALL ORGANISATION 





Offices & Depots at: LONDON, GLASGOW, MANCHESTER, NEWCASTLE UPON TYNE, 


BIRMINGHAM, BELFAST, BRISTOL AND CARDIFF. Agents and vendors in most markets abroad. 
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PECKETT 


Locomotive 


and 


General — 











Development and Prototype work undertaken 


PECKETT & SONS LTD. Atlas Locomotive Works, ST. GEORGE, BRISTOL, 5. 
Telegrams PECKETT BRISTOL Telephone BRISTOL 65-5346 
London Representatives : Ferguson, Palmer & Kefford, Locomotive House, Buckingham Gate, London, S.W.!. Tel : ViCtoria 5278/9 








The industrialist who clung to the production factory produced, precast reinforced concrete units, 
methods of three generations ago would be regarded both for the structural frame and for their special 


B eC e C 4 a mM ‘ S as considerably out of date. system of window/walling, Beecham’s have integrated 
Yet many who would not tolerate obsolete methods structure and cladding into one engineering and 


in their own business, still think that to get the best architectural entity. Beecham’s build enduring buildings 
a in building they must rely upon the “traditional” of character and distinction, but these buildings 
b U y { a materials and building techniques that served their are remarkably economical in cost because 
grandfathers. of the advanced construction techniques made 
Nortons (Tividale) Ltd decided that their new head possible by unfettered modern design. 
b : c | office should be a bold modern building, built in a Nortons are one of our many clients who are proud 
0 y modern design, employing modern construction of a Beecham Building. Why not be another 
methods and modern materials. progressive company and have Beecham’s build a 


They commissioned Beecham’s to design and build BOLD MODERN BUILDING FOR YOU ? 
it for them, because Beecham’s have pioneered a , 
truly modern form of construction. Making extensive 
use of high quality, 
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The Beecham built office block 
for Messrs. Nortons (Tividale) & 
Ltd., Tipton, Staffs—a household 
name in the world of coal 
preparation plant. 
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. ‘ BEECHAM BUILDINGS LIMITED 
B Le 2 | re | i n g Ss Building Designers and Contractors, Reinforced Concrete Specialists, 


Shipston-on-Stour, Warwickshire. 
Tel: Shipston-on-Stour 315 (6 lines) 
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A Comprehensive 
Steam-Raising Service from 
EDWIN DANKS 
COMBUSTION DIVISION 


(High Velocity Double Pass,- Treble Pass, 
A Thermal Storage and Wet Back) fired by 
the new ‘Airspin’ Turbine-Driven 
Rotary Cup Oil Burner or the 
universally known Oldbury Chain 
Grate Stoker. 
Edwin Danks New ‘Airspin’ Oil 
Burner and the Oldbury Stoker were 
specifically designed for shell-type boilers. 


ik I Edwin Danks Modern Economic Boilers 


OLDBURY, NEAR BIRMINGHAM 
TEL: BROADWELL 2531 


EDWIN DANKS & CO (OLDBURY) LTD 








MacLellan RUBBER 


INDUSTRY FORWARD 


CARRIES 












Rubber Expansion Joints—particularly 
MacLellan Rubber Expansion Joints— 
have many advantages over other joints 
under certain conditions. 


Rubber Expansion Joints compensate for 
expansion or contraction and shear. Rubber 
dampens shock, vibration and noise trans- 
mission, and has good recovery. 


Rubber Expansion Joints are easily installed, 
gaskets are unnecessary and there is no 
electrolysis with salt water. 


MacLellan can supply Expansion Joints in 
natural or synthetic rubber, reinforced for 
pressure and vacuum, to withstand exposure 
to weather, heat, oil, etc. 


$1ZE—Circular joints have been made 
up to l0ft. bore; rectangular joints up to 
l6ft. per side. Developments are in hand 
for even greater sizes. This illustration 
shows a 5ft. joint. 


Technical and consultative service. Qualified 
representatives strategically placed across the 
country. 


| George MacLellan & Company Limited 


MARYHILL, GLASGOW N.W. Telephone MARyhill 5111/9 





Makers of rubber for industry for over 80 years ; expansion joints, conveyor belts for outdoor and under- 
ground service, suction and discharge hose, rubber jointing and cut joints, Macbond rubber and ebonite 
lining and covering, Mactex rubber buckets, roller and idler covers, asbestos millboard, protective clothing 
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This Company has been 
in the OIL BUSINESS in Britain 


for over seventy years 





In fact, since 1888. Then, and for many years, we were known as the Anglo-American 


Oil Company. Now you know us as ESSO, the oldest established oil company engaged 
in all major aspects of the industry in this country, with 14,000 British employees. 
Seventy years. .of service and growth and the use of more and more oil for more and 


more purposes. Now we are looking forward to our next 70 years... 


Esso ESSO PETROLEUM COMPANY, LIMITED 36 QUEEN ANNE’S GATE LONDON SWI 
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JAE ELECTRIC FORK LIFT 
with the edge on them all 


MORE BEEF 


Covewthy Climan engineered for -...... 
LESS BULK 


Briefly this formula sums up what we have achieved in our new series of UNIVERSAL 
A more detailed assessment reveals exciting comparisons in 
many respects..... for example, these trucks work up to twice the normal time on 
There’s nothing to touch them ! 


Electric fork lift trucks. 


one battery charge. 


CRimrarc 


COVENTRY CLIMAX ENGINES LIMITED, Dept. ‘ENG,’ COVENTRY 
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FARNBOROUGH— MISSILES 

The advertisements for this year’s Flying Display and 
Exhibition of the Society of British Aircraft Constructors 
direct attention particularly to the subject of missiles. 
It is very much to be hoped that a great deal of attention 
is in fact being lavished on this topic, for it is becoming 
obvious that the thinking which has been followed 
hitherto must be abandoned. The really remarkable 
feature of the missile scene is that British production has 
up to the present concentrated on missiles which add 
nothing to the offensive power of the fighting services : 
all those which have reached the stage of readiness for 
production are either anti-aircraft or anti-tank defensive 
weapons. A reason for this is not difficult to see : recent 
years have seen vast increases in the effectiveness of the 
offensive, and attempts have been made to counter these. 
But technology to-day has encompassed strategic mobility, 
the ability to strike anywhere within a theatre of war 
without delay in moving into position : thus a passive 
defence, however well served by its reconnaissance arm, 
requires not merely to be strong everywhere but to be 
strong everywhere at all times. The answer is, as always, 
striking power, and it is frightening to find that the 
weapons contributing to this are so far from readiness : 
there is no sign of the operational engine for the stand-off 
bomb, nor of the guidance equipment for “ Seacat ”’ 
with its secondary ship-killing role, while the “ Blue 
Streak” has yet to commence that process of exposing 
new modes of failure in familiar pieces of equipment 
which is so characteristic of the ballistic rocket. 

It might be considered that in drawing attention to 
the missiles the Society is displaying a remarkable public 
spirit, for those that are exhibited are severely tainted 
with that most pervasive failing, favouring ease of con- 
struction rather than fitness for purpose. This is a result 
which is obviously liable to occur when procurement is 
predominantly by price, and designers may even be 
able to convince themselves that they are morally justified 
in proposing an inexpensive weapon on the grounds 
that otherwise no order at all would have been placed. 
The failure of this approach—and it will result in failure, 
for any weapon other than the best available will incur 
unnecessary casualties even if the morale of the users is 
not affected so severely as to lose the contest—often 
does not show up until the time comes to evolve tactics 
for employing the weapon. An example that can not 
be overlooked is the D.H. “ Firestreak ’’ missile, which 
is being deployed in the fighter screens of both the Royal 
Navy and the Royal Air Force. Assuming this weapon 
does everything that an infra-red homer can be expected 
to do (and some such assumption is forced on one, since 
the only target that could be provided to emulate a 
contemporary attacker would be a “ Bloodhound,” 
and the dangers associated with a damaged unmanned 
powered aeroplane at a great height have precluded 


evaluation of the missile), the need to reject spurious 
heat sources causes its seeker to be confined to internal 
combustion engine exhausts. (It is too early even to 
consider its probable performance against a _ direct 
cycle nuclear aircraft). This means that a large majority 
of aircraft can be acquired only from certain directions, 
most generally from behind ; a further restriction of the 
Same nature is imposed by the need to point the missile 
at its target for a significant time—a performance hardly 
to be achieved if it involves stalling the launcher aircraft. 
Since passive guidance affords no range intelligence, 
there is no way of knowing that different missiles have 
been locked on to different targets if those targets are 
on similar bearings, so that the classical pursuit inter- 
ception with its desperate demands on early warning, 
rapid response, and accurate flying is virtually man- 
datory. This situation becomes alarming when we 
recall that the Royal Navy is carrying its missile 
aloft on the D.H. “Sea Vixen”: there is no reason 
why an attacker should not completely avoid the guided 
air-to-air missiles by imposing a collision interception 
upon the subsonic defender. And, it should be recalled, 
even this unattractive tactical performance is attainable 
only in a clear sky : it might be said that this is a weapon 
well suited to defence against the subsonic high-altitude 
bombers of the Royal Air Force, although the assumed 
ability to home on a “ Blue Steel” may not in fact 
exist. These limitations should have been apparent to 
the project engineers, at least if they were not insulated 
from contact with the user arms, and have outweighed 
the attractions of simplicity and cheapness of the passive 
homer, which virtues in any case become less obvious 
when the very real problems of fusing are considered. 
Infra-red guidance will do many things electromagnetic 
systems cannot attempt-—-as the revelation of a from- 
the-shoulder anti-aircraft guided missile, based on the 
assumption that when an aircraft flies low over troops 
some at least of the weapons will be well placed to engage 
it, has demonstrated—but to treat it as a cheap substitute 
for active homing is to invite disaster. 


It should be remembered that it is in the field of missiles 
that the most important opportunities, and challenges, 
for British industry exist, for this country has chosen to 
deny itself the classical tools for many operational roles. 
We may, perhaps, repeat our observation of a year ago, 
that the Royal Navy is badly in need of a ship-killing 
missile : with no plans yet made to replace the present 
heavy ships of last-war origin, there will obviously arise 
a need to increase the effectiveness of their weapons, 
particularly (because of the risk that is being taken that 
battle will be given to numerically superior forces) in 
respect of range. The Royal Air Force will very soon 
be in need of a reconnaissance vehicle, for the “ Swift,” 
while able no doubt to penetrate the defences of this 
country, has not the range to monitor modern bombard- 
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ment missiles. Both these missions spring primarily 
from the peculiar composition of the British forces, but 
once the weapons to perform them have been evolved it 
can confidently be predicted that foreign services would 
be interested either in cutting down the cost of warships 
or in reducing the wastage of highly skilled pilots, so 
that developing them would prove a worth-while contri- 
bution to the strength of the Western powers. It is 
critically necessary that the missile engineers should not 
follow in the footsteps of the aircraft builders and content 
themselves with designing for performances that have 
already been demonstrated, but should concentrate on 
the requirements of to-morrow to the exclusion of those 
of to-day. We dread to see a native manufacturer inter- 
esting himself in the need to prevent this country being 
overflown low down by all-weather attack aircraft when 
N.A.T.O. production of the Homing All the Way Killer 
is so far advanced. 


AIRCRAFT UNDERCARRIAGES—DESIGN FOR 
IMPROVEMENT OR A NEW APPROACH ? 


The undercarriage of the modern aircraft accounts for 
a small but significant fraction of the all-up weight, 
approximately 3 to 4 per cent. Taking an aircraft of 
150,000 Ib to 155,000 Ib all-up weight, 5500 Ib approxi- 
mately has to be carried about merely to support it 
during landing and take-off and when on the ground. 
It does not sound very serious. But the total paying load 
of a craft of this size—after all the items have been put 
on for the comfort of passengers—is only 13,200 Ib to 
16,000 Ib. Compare this figure with the total weight of the 
undercarriages and a very different impression is created ! 


How obviously valuable it would be could undercarriage 


weights be reduced. Furthermore, undercarriage faults 
are the cause of frequent late departures and aborted 
flights, which incur much unfavourable publicity. They 
are responsible for a considerable part of the total main- 
tenance costs of the craft, from 5 to 6 per cent according 
to how good is the design—whether simple or complicated. 
The total life of tyres, which cost £20 to £50, small or 
large, is very low ; even on a propeller aircraft such as 
the “ Britannia’ 312, main wheel tyres last only 150 
landings and nose wheel tyres thirty-six, and the former 
figure is one of the best achieved. Main wheel tyres are 
running to three remoulds on foreign tyres and four on 
British, but the total life is 750 to 800 landings at most. 
Very little life is got from braking pads—this item is the 
cause of much maintenance and repair work. Another 
trouble is brake disc distortion ; this distortion causes 
severe disc binding. Nor do the brakes dissipate the 
energy ; they dump it into a heat sink provided by the 
discs (it is now proposed to fit a fan to cool the discs) and, 
of course, this means more weight and loss of paying 
load—usually in the region of 47 Ib to SO Ib per brake. 
Only recently a “* Comet’ was damaged and forced to 
land because the pilot did not wait sufficiently long for 
his brakes to cool off after an emergency stop. This is 
exactly what happens with large aeroplanes when doing 
landings and take-offs under pilot training or passing out ; 
flying round for something like twenty minutes to cool 
brakes is an expensive business, to say the least, before 
attempting another landing! The designer who studies 
tyre impact loading to runways will be blessed indeed, as 
this factor is the all-important one in costs to govern- 
ments. How many give much weight to this factor, 
however ? 

When we surveyed the growth of this parasite upon the 
airframe in a series of articles in late 1953, the obvious 
escape from the limitations it imposed seemed to be the 
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flying boat, for in those days the turbo-prop plant 
promised ample power for take-off. But the trend of 
air transport is settled by conditions in the continental 
United States of America and in the hinterland of Europe, 
rather than amongst the scattered territories of the 
Commonwealth, and all the important sources of traffic 
now have airports with runways. These runways, how- 
ever, are so expensive that they are few in number, leading 
to long delays in holding stacks, or diversions of aircraft 
to distant alternates ; and the fuel reserves demanded 
threaten to become prohibitive for the high performance 
machines towards which long-range designs are tending. 
Aircraft are already runway limited to such an extent 
that take-off monitors, to give the pilot the earliest warning 
of the need to stop, and overshoot barriers, with water 
squeezers as energy sinks, are making their appearance. 
The severity of the problems introduced by the need to 
“ grease on’ to the runway a fast-moving aircraft with 
limited acceleration and finite response times was illumi- 
nated in a most valuable way at the symposium on 
* Problems of Take-Off and Landing,” held by the 
Commonwealth Advisory Aeronautical Research Council 
at the Royal Aeronautical Society last week. Engineers 
have shown that machines can be built to perform the 
landing more accurately than can the human pilot 

and the most emphatic message from this meeting was 
that the aircraft flying to-day demand the utmost from 
their crews—but the reliability needed from such devices 
is so extreme that even to demonstrate it would be 
extraordinarily difficult. And the use of automatic 
landing monitored by the pilot is by no means unques- 
tionably the right way to employ a human being : he is 
now being faced, not with a succession of minor decisions, 
but one of great gravity‘ Do I take over ?’°—and he 
is liable to be asked, nay, forced, to tackle a landing more 
difficult than human pilots perform at present after 
having been robbed of many, if not all, opportunities to 
practise the exercise. When one studies the human 
problems, the aerodrome problems, the aircraft problems, 
and the instrument problems, one cannot fail to notice 
that one very powerful agency, namely, the aircraft 
installed power, is being left idle, or at least held in 
reserve, during the critical approach and landing phase, 
and thus a new concept intended, logically enough, to 
avoid rather than solve these problems has appeared, the 
application of powered lift to give vertical take-off and 
landing. For high-speed aircraft jet lift is proposed, 
provided either by the main propulsion engines running 
on reheat ; by separate lifting engines of a (small) size 
corresponding to optimum thrust/weight ratio; or, 
particularly for machines with jet flaps or similar devices 
needing vast quantities of air, by auxiliary nozzles with 
combustors. Such aircraft would almost certainly allow 
all-weather operation and eliminate delays imposed by 
saturation of the air traffic control near terminals, but 
their shortcomings are equally clear ; the noise is likely 
to be both intense and sustained, and the machine is 
going to be the answer to an engine manufacturer’s, rather 
than an operator’s, prayer! Vertical landing, however, 
can be regarded as a commercial proposition in view of 
the extreme cost of diversion from the intended destina- 
tion ; long-range machines land at around half their 
take-off weight, and since ground effect, if favourable, 
can be depended upon when descending, the forces 
needed are no longer formidably greater than the thrust 
for level flight. But although the very severe heavy 
landing case would thus be avoided, the original object of 
our study, eliminating the egregious undercarriage, has 
still eluded us, while with the need for docile handling in a 
glide eliminated, take-off speeds will doubtless rise as 
wing area and C, are reduced in search of cruise 
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economy. As Dr. Lachmann pointed out in the sympo- 
sium, boundary layer control is not a direct answer here, 
since as well as reducing the drag at landing, it costs 
thrust at take-off. 

The exciting prospect of a successor to the wheel was, 
however, glimpsed last year at the Research and Engineer- 
ing Centre of the Ford Motor Company at Dearborn, 
when Andrew A. Kucher, vice-president for engineering, 
demonstrated that the principle of moving vehicles upon 
air bearings, which he proposed thirty years before, had 
been reduced to practice. The recent discovery that a 
“*levapad ”’ could be given a stable dynamic lift/height 
characteristic by including a suitably sized cushion volume 
downstream of the throttling orifice had allowed the con- 
struction of model “ Glideair ” vehicles running friction- 
lessly over reasonably smooth surfaces. While this prin- 
ciple becomes worth while for surface vehicles only at 
high speeds, since about 50 h.p. per ton are required for 
levitation alone, it perfectly complements the turbojet 
airliner, which has large installed power but no “ trans- 
mission’ to help it overcome rolling resistance before 
flying speed is attained. Certainly the wheels used for 
taxying and manceuvring on the ground must carry 
enough of the weight at the start of the ground run to 
allow the engines to be run up against the brakes and to 
give stability until aerodynamic forces assert themselves. 
But quite clearly there is to be had a valuable reduction 
in the take-off distance ; and this reduction is being made 
where it matters most—in the runway consumed before 
the pilot makes the decision to go or not go, at which 
stage the wheels would normally be retracted, so that the 
aircraft climbs out “‘ clean.” The “‘ fixed but movable ” 
undercarriage of the Short S.C.1 gives a hint at a favour- 
able geometry, with three wheels acting as outriggers for 
a “levapad”’ under the centre of gravity. There is 
raised, of course, in a far fiercer form the problem of the 
rejected take-off, since there would be brakes only for 
parking and, since landing is intended to be vertical, 
probably no reverse thrust. But since the runways will 
presumably be shared with conventional aircraft there 
may well be overshoot barriers installed and, if not, there 
remains the emergency measure of cutting off the air and 
letting the “ levapad *’ become a skid. The justification 
for adding the “ levapad ”’ is that it allows the suspension 
to be designed for taxying speeds, and not to support the 
machine up to, quite probably, 150 knots. Although the 
“levapad ” will have to tilt as the nose lifts, and be 
extended some distance below the hull, it should prove 
substantially simpler than a bogie to do the same work— 






and smaller, too, when we contemplate the ‘ Conway ” 
of to-day with air at 200 lb per square inch available from 
the h.p. compressor. 































































HYDRAULICS RESEARCH 


Publication of the D.S.I.R.’s eleventh annual report 
on research in hydraulics* draws attention once again to 
the variety of very practical problems about which the 
Hydraulics Research Station is consulted. This work, as 
described in the report, includes, for example, investiga- 
tions into silting and such-like problems in harbours, 
spillway design in hydro-electric schemes, and hydraulic 
problems in siting thermal or nuclear power stations. 
Most of these researches are carried out on a repayment 
basis, but in addition about a quarter of the station’s 
work is devoted to pure research into the funda- 
mental processes of fluid flow and the transport of 
sediment. 

A major research which contributed substantially to 
establishing the station’s high reputation was that into 
the regimen of the Thames estuary. Some work is still in 
progress on problems in the Thames, but the major 
results were published two years ago. Since then other 
advances have been achieved, there being two examples of 
particular note recorded in the 1958 report. Investigations 
into the flood frequencies to be expected on the Rivers 
Wandle and Ravensbourne (two small tributaries of the 
Thames) after the construction of certain improvements 
involved the application of unit hydrograph theory, the 
final calculations being carried out by computer. This 
work is reported more fully in a paper by J. E. Nash in 
the July issue of the Proceedings of the Institution of 
Civil Engineers ; it is believed to be the first investigation 
of its kind carried out in this country. 

Secondly, a model investigation of the formation and 
maintenance of a dredged shipping channel in the 
approaches to the River Tees is believed to be an equally 
original scientific study, since a major factor involved is 
the effect of littoral drift and the movement of coastal 
sediment. It is expected that some of the results of this 
study may be of general application and may arouse 
widespread interest. In parallel with this, it is pointed 
out that basic research into coastal erosion has not yet 
yielded results of practical value, but it will now be 
supplemented by studies of the performance of selected 
coast protection schemes. 


* Hydraulics Research, 1958, H.M. Stationery Office. Price 5s. 6d. 





** THE GREAT EASTERN ” 

* The great ship has left the port of London. It required some 
skilful manceuvring to get out of the river, but this was accomplished 
without accident, and she may be said to be fairly at sea. The present 
interest in this great marvel of constructive skill is that chiefly of 
anticipation. We all know what she is ; her dimensions are perhaps 
more familiar to the majority of our readers than are those of St. 
Paul’s. The public have left unexplored no element of novelty or 
grandeur in this vast palace of the deep, and have satisfied themselves 
that, in most respects other than in her enormous size, her double 
skin, and her triple means of propulsion, she is much the same as are 
other steam vessels. The questions now are, what will she do and 








The Engineer —i00 Bears Ago (servemBer 9, 1859) 















what will be done with her ? We have only to wait to know all... . 
* At the last hour before going to press we learn that the Great 
Eastern, with a draught of 21ft. 10in. aft, and 22ft. 3in. forward, 
being Sin. by the head, made the run from the Lower Hope Point 
to the Nore Light, a distance of 15 statute miles in 58 minutes, the 
pressure of steam being under 17 Ib. per inch, the paddies which 
are not, at the present draught of the vessel, sufficiently immersed, 
making less than 9 turns per minute, and the screw, the blades of 
which at present rise 4ft. above the water, making only 27 turns. 
At sea, the Great Eastern is intended to work at 25 Ib. of steam, the 
paddles going 14 revolutions and the screw 53. A speed of 18 or 19 
miles an hour, even in her present trim, appears almost certain.” 
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S.B.A.C. Flying Display 
1959 


and Exhibition, 


No. | 


The twentieth Flying Display and Exhibition of the 
Society of British Aircraft Constructors is open to the 
public at Farnborough Aerodrome to-day, to-morrow 


and Sunday. 


We commence our account of the event 


with a discussion of the aircraft flown on Monday. 


HIS year’s exhibition includes very few 

new aircraft, and in consequence par- 
ticular attention has been given to organising 
a flying display that should command 
attention irrespective of the interest elicited 
by the various machines taking part. Con- 
sequently the demonstrations by the Royal 
Navy and the Royal Air Force are more 
ambitious and elaborate than before. Flying 
commenced with the take-off of a Vickers- 
Supermarine “Scimitar’’ on a_ photo- 
reconnaissance mission, after which sixteen 
black Hawker ** Hunter ” aircraft of No. 111 
Squadron, Royal Air Force, taxied on to 
the runway. The take-off was not in mass, 
since many of the machines would have 
been aspiring hot exhaust gases, but in 
groups of five, four, five and two. The 
photo-reconnaissance ** Scimitar ** then came 
past in a low-level pass to take photographs 
of the spectators: ostensibly to reduce 
noise, it flew on one engine only in this 
pass. The “Scimitar” then came in to 
land, arrester hook trailing : it was forced 
hard down on to the runway to demonstrate 
the very great energy dissipation furnished 
by the undercarriage. 

The next aircraft demonstrated was a 
de Havilland *“‘Comet” 4B. When this 
aircraft first appeared at Farnborough, ten 
years ago—it will be recalled that it was 
only the second jet airliner to appear at the 
S.B.A.C. exhibitions—it had a gross weight 
of 105,000 Ib and “Ghost” engines of 
5000 Ib thrust: in contrast the 4B has a 
maximum loaded weight of 158,000 lb and 
the 4 and 4C have just been increased to 
162,000 Ib, all with 10,500lb “ Avon” 
engines. This example, finished in the 
new B.E.A. colours with the red wings 
conspicuous, was quiet but slightly smoky, 


The Armstrong Whitworth ** Argosy 


** freighter-coach transport in flight. 


and markedly smoky as the engines were 
throttled back. Reverse thrust was used at 
landing, but the touchdown was some way 
past the spectators, and it was not possible 
to assess the acceleration evoked. 

The Royal Air Force demonstration now 
took place, 111 Squadron performing in two 
formations of nine and seven. Whereas in 
previous years the mancuvres have been 
dictated by the need to keep a group of air- 
craft in sight of the spectators, this year 
the two formations took turns to hold atten- 
tion, and the evolutions consisted mainly 
of slow, deliberate, elegant rolls and loops. 

The Royal Air Force also flew past flights 
of ** Victor’ and ** Vulcan” bombers and 
of ** Javelin” interceptors, and a * snake ”’ 
of Transport Command aircraft : the incred- 


ibly extensive operational commitments of 


this command are evident when its equip- 
ment ranges from the Bristol ** Sycamore ” 
to the * Britannia.””. Two *“* Jet Provost” 
trainers then performed aerobatics : 
the evolutions were performed with the 
aircraft not in formation but flying on 
““mirror images” of each other’s tracks, 
and smoke trailing from canisters on each 
wing allowed the accuracy with which this 
was done to be observed. The “ Hunter ” 


squadron now returned as a formation of 


sixteen, and in the course of a large loop 
four aircraft broke off from each side. The 
remaining eight went into a second loop 
and on the downward leg executed a *“* bomb 
burst ’’ emphasising their courses with smoke 
trails : the second eight then pulled up into 
the smoke, smoking themselves, and per- 
formed a “ burst ”’ in the opposite direction. 
The sixteen then landed individually : 
although the machines were obviously fast 
and sensitive in the approach, all except one 


The pressurised hull has both 


nose and tail ends hinged for rapid loading and unloading 


most of 


touched if not settled down on the runway 
before reaching the white-painted threshold 

and they landed in less than 160 seconds. 

The Scottish Aviation ** Twin Pioneer ” 
was altered in appearance by the incorpora- 
tion of equipment for geophysical prospect- 
ing. Electromagnetic apparatus developed 
by the Mullard research laboratories is 
carried in order to detect masses of con- 
ducting material, such as metallic sulphides, 
in the earth. The transmitting and receiving 


The Saunders-Roe ‘* Black Knight’’ is seen here 
with its solid-propellant second stage in place: the 
contrast between the sizes of the stages reflects 
the low performance of the first stage oxidant, H.T.P. 


elements need to be widely separated, so 
that the wings have been extended, resin 
bonded glass fibre being used for both 
structure and fairings to avoid spurious 
electromagnetic influences: for the same 
reason the ailerons are fabric-covered and 
have glass-fibre trailing edges. The star- 
board wing carries a transmitting coil and 
the port wing a receiving coil, and a secondary 
winding on the transmitter is adjusted to 
exactly annul the received signal when the 
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The Saunders-Roe ‘* Hovercraft ’’ floats on a cushion of pressurised air contained by two ** curtains 
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the form of inwardly inclined jet sheets 


aircraft is flying out of range of any ground 
effects : the coils are set with their axes 
vertical when the ore bodies are likely to 
extend horizontally and vice versa. An 
eight-channel Edin recorder accepts the 


signals from this equipment on two channels, 
both in-phase and quadrature components 


being necessary to distinguish between 
valuable deposits and poor conductors such 
as swamp, a nearby frequency to indicate 
the amount of atmospheric noise, and the 
signal of a strain gauge on the wing having 
to monitor any gusts which might lead to 
false results. Three of the remaining four 


213 


channels are devoted to a magnetometer, a 
Nuclear Enterprises scintillometer, and a 
G.E.C. radio altimeter. There is also carried 
an ** Aeropath * camera recording the track, 
not on separate frames, but on a continuous 
strip of 35mm film. The flight demonstra- 
tion comprised the expected short take-off 
and then a slow approach almost at right 
angles to the runway with a tight, steeply- 
banked turn on to the runway at an altitude 
of only tens of feet. 

Two more aircraft in the new B.E.A. 
colours were now waiting to take off, the 
H.P. *‘ Herald” and the Vickers “ Van- 
guard,’ and the noise of, particularly, the 
two “Dart” single-shaft engines idling 
almost completely drowned the sound of the 
Saunders-Roe *‘ Hovercraft.” Rising from 
the grass in a cloud of dust, the “ Hover- 
craft” floated up and down the runway, 
trimmed slightly nose-down, presumably to 
make more acceleration available. This 
machine is a classical example of a device in 
which inertia forces are large compared to 
both thrusts and drags : on the other hand, 
its polar moment is low and the yaw control 
is quite powerful, so that when it is desired 
to turn round and follow a reciprocal, rotation 
is completed while the machine is still floating 
in the original direction. The very stable 
load-altitude relationship was demonstrated 
by embarking twenty fully equipped Royal 
Marines, estimated to weigh 2 tons, most of 





The distinctive shape of the ‘‘Argosy’’ hull results in aerodynamic problems. (Left) Vortex generators behind the flight deck. (Right) Location of separation on the near door 








Boundary layer control is an essential contribution to the Blackburn N.A.-39. The wing carries vortex generators, needed probably at high Mach numbers, so 


that the laminar flow established by blowing from the slot cannot be sustained and must merely avoid a separation bubble above the front of the wing 








(Left) 
(Right) 


them on the rear deck : the craft then flew 
very few inches high. 

An Auster “ Aiglet Trainer” was put 
through a series of unorthodox aerobatics, 
featuring stall turns and rolls carried out in 
the climbing leg of a loop : at landing it was 
touched down on one wheel for many yards. 

The “ Herald,”’ which has not previously 
performed at Farnborough in twin-engine 
form, gave a short demonstration, including 
a fly past with one engine feathered that 
ended with a climbing turn against the dead 
engine. 

he Fairey “* Rotodyne”’ then lit up its 
tip jets and lifted off, the steam-engine-like 


” 


noise of the rotor audible above the howl of 


four Rolls-Royce * Tyne” turbines idling. 
At the end of its flight it settled vertically 
down on the grass and debouched a large 
party of nurses. 

The * Vanguard” then took off, with a 
noticeably short ground run, flew quietly past, 
and returned : it touched down at the extreme 
rear end of the runway and was arrested 
with reverse thrust in a very short distance, 

Another four-turboprop aircraft new to the 
flying display was the A.W.A. “ Argosy.” 
The unusual shape of this machine has given 
rise to some interesting detail design, as seen 
in our illustrations : behind the flight deck 
numerous vortex generators are provided to 


The “Lightning ’’ 1.4; notice the bulge needed to pass air back to the upper engine. 
The air brakes of the N.A.39 are very large in order to offset the reduction in drag caused by running the engines to obtain boundary layer control 
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avoid separation, while on the bulbous reat 
door a “‘turbulator” of extraordinary depth is 
fitted to locate separation. One feature of its 
performance that could not escape notice was 
that when the four “‘ Dart” turbines were 


idling they were running in and out of 


synchronism with a most penetrating reson- 
ance. In flight, also, the thrash of the pro- 
pellers seemed obtrusive. 

This was the first occasion on which the 
Blackburn N.A.39 has been available for 
inspection on the ground at Farnborough 
Our illustrations show detail differences from 
the original appearance, the serrated strakes 
on the air brakes having disappeared. We 
also illustrate the provision for boundary 
layer control by blowing : a narrow slit, its 
rear edge rounding smoothly into the wing 
upper surface, runs the whole length of the 
outer wing (the aircraft was not seen to fold 
its wings) and another narrow slit faces rear- 
ward above the gap between the wing and 
the movable trailing surfaces. One notable 
feature of the aircraft is the rugged design 
of the exposed ram and lever for the large 
aileron. At take-off the short-span flaps 
were fully down and the ailerons drooped, 
and the same configuration was used at land- 
ing. In between, the machine performed 
hesitation rolls, first slowly and then fast : 
in the approach it did not seem particularly 


** Firestreak ”’ 
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missiles and an auxiliary tank are carried 


slow, but it was steady and apparently well 
under control. 

The Avro “ Vulcan” II took off in the 
opposite direction to normal, so that it had 
the gradient and a small component of a 
faint cross-wind against it. Despite this, it 
wag climbing steeply with wheels retracted 
by the time it passed the spectators, and the 
volume of noise suggested a reason why it 
had chosen to run up its engines far down 
the runway. Three of the four Bristol 
‘** Olympus” engines smoked heavily when 
giving high power. The demonstration 
included not only the usual slow and fast 
fly-pasts, but also an acceleration from low 
speed into a steep climb. It should perhaps 
be recorded that the “ Blue Steel” with 
which this bomber is to be armed was this 
year in evidence neither on the ground nor 
in the air. 

An unusual feature was added to the 
display by the performance of a Hawker 
‘** Hunter ”’ two-seater in its latest form, the 
Mk. 66A, which can function as an inter- 
ceptor or ground attack fighter. A two-seat 
‘“* Hunter ” is used by the Empire Test Pilots’ 
School to demonstrate the spinning charac- 
teristics of modern aircraft, and the Mk. 66 
was climbed nearly vertically for several 
thousand feet and then allowed to descend 
in a spin, white smoke trailed from the 


The D.H. ** Firestreak "* infra-red homer has a gimballed heat-seeker in its transparent nose and a separate set of detectors behind two rows of windows to feed 
information to the fusing system 
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tail-pipe rendering visible the eleven turns 
completed. 

Another two-seat version of a single-seat 
fighter flown was the Folland ‘“ Gnat 
Trainer.” While the trainer shares many 
components of the original machine, it has a 
larger wing of thinner section, and the con- 
ventional arrangement of flaps and ailerons 
instead of roll control by differential deflec- 
tion of the flaps : this latter change is 
probably less because wing torsional stiffness 
is not a problem than in order that the 
trainer shall resemble operational aircraft. 
The second pilot sits under an extended 
canopy, and the fuel tankage lost is made up 
by tanks outboard of the air intake ducts, 
where the Aden guns of the fighter were. 
The two-seater, flying in company with the 
fighter, demonstrated the manceuvrability 
associated with this design, and finished the 
flight by opening its braking parachute while 
still flying quite fast a foot or two clear of the 
runway. 

Yet another two-seat modification of a 
fighter made its first appearance in the 
shape of an English Electric P.11 inscribed 
** Lightning T.4."". When running up before 
take-off this machine was venting smoke 
from the dorsal fin, presumably from the 
upper engine bay: it and the F.1 aircraft 
lit their after-burners during the take-off 
run, as is not usual. The full performance 
of the machines was not, of course, demon- 
strated, but it was noticeable how very 
rapidly a steep turn could be attained and 
abandoned. The *“* Avon” engines smoked 
markedly on reheat and also, it appeared, 
under excess g. 

There then took place the customary mass 
demonstration of Westland helicopters. One 
of the two “* Westminster” “ flying crane ” 
machines, having more extensive fairings 
in front of the engines and behind the rotor 
pylon, flew only for a few seconds: the 
other picked up a long aluminium bridge 
girder of unspecified weight and flew with it 
to a prepared pair of emplacements. The 
very great yawing inertia of the girder 
proved too much for the small fins at one 
end of the girder, and it actually arrived, 
yawing fast, “tail” first. Sappers caught 
traces dangling from its ends and guided it 
into place: the ‘* Westminster” hovered 
very low over it and then flew away. A 
** Wessex” then air-lifted a Royal Marine 
‘““Land-Rover” and a ‘“ Whirlwind” a 
‘** Harrier,” both of which drove over the 
bridge. A civil “‘ Widgeon” was flown 
with flotation bags inflated. These Sikorsky 
derivatives were accompanied by two smaller 


(Left) Models of the Short ‘* Seacat ’’ on a ship’s launcher. 
loaded on to the launcher. (Right) The ‘‘ Malkara ’’ wire-guided anti-tank weapon weighs 200 Ib and is fired from the turret of a vehicle 
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helicopters, a “Skeeter” and a P.531 
powered by a Blackburn A.129 engine, 
making the first occasion this engine has 
appeared in the display. 

The flying culminated with a display by 
No. 807 Squadron, Royal Navy, using 
** Scimitar” strike fighters. One machine 
carried a full load of tanks and a bomb 
externally, while another had its arrester 
hook provided with an _ extension for 
“snatching ”’ towed targets (this one, like 
the previous twin-“* Avon” aircraft to fly, 
vented grey smoke from the engine bay 
before taking off), while the remaining four 
were ‘clean.”” The “snatch’’ is done by 
erecting two 12ft poles 20ft apart with a 
loop on the nylon tow line stretched between 
them : to help the pilot see these poles, a 
further pair 25ft long with flags at their tops 
flank the first ones, 15Oft apart. The target, 
a “dart ’ of plywood and angle iron, rests 
at the end of the line 2000ft away in the 
direction of flight. Thus by the time the line 
is tight the aircraft has gained a great deal of 
height and the target is lifted off rather than 
dragged along the ground. The dart carries 
a smoke generator to make it visible and, 
presumably, to attract heat-seeking missiles. 


The ‘‘ Scimitar’’ with external stores 
demonstrated a L.A.B.S. (Low Altitude 


Bombing System) attack. Approaching the 
target low and fast, it pulled up quite gently 
into a deep loop and roll off the top: the 
Naval commentator counted a ten-second 
interval between release of the bomb and 
the appearance of a fireball, from a simulated 
tactical atomic weapon, half a mile or more 
away. 

The four aircraft flying in formation per- 
formed what was announced as a “ twinkle 
roll,” each machine doing a flick roll in 
the same direction. 

The landings of the heavy attack aircraft were 
a striking part of the demonstration. First, 
two machines landed side by side, folding 
their wings during the ground run to make 
room for the third, which touched down 
directly between them going in the opposite 
direction : the two then stood with their 
wings folded in the undershoot area and 
the remainder passed close above them as 
they approached in formation. As can be 
imagined, in all cases the “* Scimitar” 
appeared very steady and controllable at 
low speed. Some guidance as to the per- 
formance of the “ Scimitar’ was given : 
target towing has been performed at above 
Mach I, suggesting that the application of 
area Tule has delayed the drag rise to super- 
sonic speed and there is ample thrust to spare 
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at M.1 which, clearly, means that this is the 
fastest British aircraft ever to become 
operational. It was also stated that, even 
without flight refuelling, provision for which 
is standard, its range is greater than that of 
any other Royal Navy aircraft, which is a 
remarkable claim for a jet aircraft. 


MISSILES 


An important exhibit was the quadruple 
launcher for the Short “* Seacat’’ missile, 
intended for use in close-range anti-aircraft 
defence and as ship’s secondary armament 
The vehicle itself is derived from the SX-A5 
shown last year, having a cruciform of 
moving wings and fixed tail surfaces: the 
wings are quite heavily swept, probably to 
save stowage space, since the tail section does 
not suggest a speed of more than Mach 1, 
so that instant readiness would indeed appear 
essential if an attacking aircraft is to be 
destroyed before it has discharged its stores. 
rhe most interesting feature of the weapon 
is the guidance employed. Films of the 
SX-A5 showed it to carry flares, suggesting 
that visual tracking was used to close the 
loop and that command guidance was 
employed : obviously, command guidance 
with a human operator could not be em- 
ployed against a difficult target, and this 
cannot be true of “ Seacat.’’ Consideration 
of the characteristics of known systems 
strongly suggests that ‘* Seacat’’ is a beam- 
rider, and that the known shortcomings of 
this guidance—-inaccuracy at long range and 
systematic error with curved flight paths 
are mitigated by the beam being, not locked 
on the target, but laid by a crew member 
observing the course of the missile. Thus 
if the missile was seen to be likely to pass 
behind a moving target it could be brought 
on by aiming off with the beam. The equip- 
ment for producing and directing the beam 
was not displayed, and it cannot be recorded 
here whether it includes a stabilised platform 
or whether the layer has to cancel out ship's 
motion. Since the beam does not spring 
from the launcher, the problem of getting 
the missile into the beam and preventing it 
getting on a side lobe must arise : presum- 
ably an initial heading command will be 
fed in automatically depending on the 
directions in which launcher and transmitter 
are facing. The flares on the missile will 
enable the layer to see when a missile is in 
flight ; fusing is presumably by a proximity 
detector. An attractive feature of such a 
system would be that it would introduce no 
techniques new to the Royal Navy, beam rid- 
ing affording guidance also to the * Seaslug.” 





The disc below each missile is the end of the cylindrical container within which the missile is 
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** Twin Pioneer” with glass-fibre extensions and antenne housings for geophysical prospecting 


There was displayed a picture of the pro- 
pesed “ Tigercat’’ for use on land: it 
portrayed an armoured vehicle with four 
missiles on its turret, surrounding a very 
large part-spherical radome. The kind of 
guidance described above cannot, however, 
be postulated as acceptable for battlefield 
use, since fleeting targets will often be pre- 
sented—Aroops cannot be concentrated for 
protection against aircraft—and because the 
loss of accuracy with range will, when engag- 
ing low-flying aircraft, be accentuated by 
the loss of fidelity due to the beam being 
armed low along the ground. 

The exhibition also included the D.H. 
* Firestreak,”” seen on page 214. Through 
the transparent windows, comprising the 
octagonal-section nose, can be seen the 
infra-red seeker: the detector itself faces 
away from the source, and radiation falls 
first on a reflector. Cell and mirror are 
mounted on gimbals, which occupy the 
greater part of the cross section, the remainder 
of the equipment being out of sight behind 
them. The acute problem of fusing a 
weapon with passive homing is tackled by 
the methods of optical rangefinding : there 
are two bands of windows at intervals along 
the nose, and some means which is not 
apparent is provided to scan the nearly 
cylindrical volume surrounding _ these 
windows. It can be visualised that only 
sources very near to the missile will be 
detected at one set of windows and not the 
other : since the weapon is only expected to 
perform pursuit interceptions with relatively 
low closing speeds, the time interval needed 
for a source to pass from the field of view of 
the front window to that of the back is not 
imperceptible 

Also on view was the Australian ** Mal- 
kara’ anti-tank weapon on order for the 
Army. As our illustration shows, it is a very 
large example of this class of weapon, and it 
is controlled by moving wings—thus it is in 
strong contrast to British practice, which 
favours fixed wings and moving tail planes, 
even for use against moving targets. The 
wings are wooden and the tail surfaces of 
remarkably flimsy hollow wood construction : 
the body changes from circular at the nose 
to square in way of the wings and back to 
circular around the solid motor without any 
subtlety. Weighing 2001Ib, including a 
shaped charge of SOlb or 60 Ib, the 
‘** Malkara ” is intended to be launched from 
the turret of a vehicle in the direction of the 
target, being guided through trailing wires 
by an operator watching it through a mono- 

cular viewer. The size is dictated by the 
desire to destroy the most heavily armoured 
vehicle with one shot and to have a range o! 
about 2 miles. 





POWER PLANT 


One interesting new engine appeared in 
the exhibition, the Bristol-Siddeley B.E.58. 
This, like the military B.E.53, is a ducted fan 
engine : the reason why such engines are 
attractive is apparent from the diagram repro- 
duced here, and confirmed by the perform- 
ance figures—14,500 Ib thrust for a weight of 
2600 lb, and a specific consumption of 
0-572 hr.-* sea level static, rising to 0-8 
cruising at the tropopause. These extra- 
ordinary figures immediately raise the query 
why such engines are so scarce, particularly 
since the designs inherited by Armstrong 
Siddeley from Metropolitan-Vickers included 
the aft-fan F.5. The answer would appear to 
be that civil operators were unable or 
unwilling to pay for the evolution of engines 
quite different from military units, and 
adequate performance for military purposes 
could be obtained from simple engines : 
further, military development tends strongly 
to be directed towards the extreme perform- 
ance aircraft. It may perhaps be observed 
that once the importance attached to the 
high subsonic civil aircraft in the United 
States of America led to the development of 
ducted fan engines, they were adopted for 
installation in subsonic military aircraft. 
This, it may be remarked, illustrates one 
difference between by-pass and ducted fan 
engines, the by-pass engine being usable in 





The Blackburn A.129, which has two transonic stages in its low-pressure compressor, seen in a P.531 helicopter 
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supersonic flight : the fundamental distinc- 
tion between the two is that in the by-pass 
engine the duct flow depends strictly on the 
density of the air at the compressor intake 
(at a given engine speed), while with a ducted 
fan the thrust is sensitive to intake velocity. 
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Performance of engines for a given maximum turbine 
temperature (full line) and given flight conditions 


A ducted fan engine is being developed by 
Bristol Siddeley under the Mutual Weapons 
Development Programme. 

An exhibit which, while not new, was of 
particular interest technically, was the first 
cut-away ramjet ever exhibited at Farn- 
borough. This was a Bristol ‘* Thor” BT-1, 
as fitted to an early version of the ** Blood- 
hound.” This 1I6in diameter ramjet is 
claimed to give about 19,000 lb thrust at 
Mach 3. It is built principally from sheet 
steel, with a number of castings in the 
annular forward section. The centre body is 
supported on three vanes and the airflow is 
further subdivided by three intakes for the 
pilot combustion chamber behind the centre 
body. The close-up picture shows the nose 
cone, to which fuel is pumped through one 
of the vanes : the entire cone is full of fuel 
under pressure, serving as an energy source 
for the fuel control unit (which exhausts up 
the outermost annulus of the probe to the 
ring of holes far forward on the cone) and 
suppressing distortion due to large differences 
and rates of change of temperature. The 
pitot head provides a total pressure signal 
and one of the three tubes in front of the fuel 
tract, presumably, static pressure, while 
another of the three must carry thrust com- 
mands from the guidance equipment. Fuel 
metered by the air/fuel ratio control unit 
passes back through a non-return valve and 
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The Bristol Siddeley BE-58 is the only modern British ducted fan of which any details are available. It is 
claimed to have a specific fuel consumption of 0-572 per hour, sea level static 





Sectioned example of a ‘‘ Thor *’ ramjet 





Fixed geometry supersonic intake with air/fuel ratio control within the nose cone 
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then into three diverging pipes, cach feeding 
one set of four sprayers, while part of the 
fuel continues aft to the sprayer of the pilot 
chamber. Combustion is stabilised aero- 
dynamically in the pilot chamber, there being 
a swirler which, to some extent, masks the 
unevenness of flow from the three intakes, 
while in the main chamber there is a circular 
gutter as a flameholder : three radial gutters 
behind the pilot intakes allow the pilot 
chamber to ignite the main chamber. The 
perforated annular surround of the combus- 
tion serves to damp out pressure pulsations 
that would otherwise reach the casing. The 
simple convergent-divergent nozzle is cooled 
by air from the external flow. 

( To be continued ) 


Obituary 


L. H. A. CARR 

WE regret to record the death of Mr. 
Laurence H. A. Carr, M.Sc.Tech., M.I.E.E., 
A.R.P.S., which occurred on August 27. 
When he retired in 1955, Mr. Carr had spent 
thirty-five years in the service of Metro- 
politan-Vickers Electrical Company, Ltd., 
latterly as consulting engineer (patents). 
Additionally, he served as the organiser of 
post-graduate studies, in association with 
the company’s education department. Mr 
Carr received his technical education at 
Manchester University, and after some indus- 
trial experience joined Metropolitan-Vickers 
in 1920 as engineer-in-charge of large induc- 
tion motor design. In this field he became 
well known for his work in connection with 
the development of the synchronous induc- 
tion motor. In 1938, Mr. Carr was appointed 
engineer on special problems, and became 
patents consultant in 1943. 

Mr. Carr was a member of the Institution 
of Electrical Engineers and was chairman 
of the N.W. Centre in 1942-43. He served 
on the Institution’s council from 1945-1948, 
received the Ayrton Premium in 1922 and 
Extra Premium in 1950. He was a member 
of the Court of Governors of Manchester 
University from 1949 to 1955, and was a past- 
president of the Manchester Astronomical 
Society and Manchester Amateur Photo- 
graphic Society. Mr. Carr was also a 
member of many technical committees and 
was the author of a number of papers and 
articles on engineering subjects. His wide 
interests included astronomy and the tech- 
nical aspects of history. 


F. H. PARKER 

We have learned with regret of the death, 
on August 30, of Mr. Frederick Herbert 
Parker, engineering manager of Fairey Avia- 
tion, Ltd. Mr. Parker, who was forty-five, 
was born in Bristol and joined the Bristol 
Aeroplane Company, Ltd., as an apprentice 
in 1928. On completing his apprenticeship 
he went into the drawing-office, later transfer- 
ring to the production organisation. In 194! 
he became chief planning and production 
engineer and in 1947 he was appointed to be 
deputy chief development engineer. In those 
appointments, Mr. Parker took a large part 
in the production of numerous Bristol 
aircraft, including the ‘“ Beaufighter,” 
“ Brigand”’ and “ Freighter,” and in the 
development of the “ Britannia” arid early 
Bristol helicopters. Mr. Parker left the 
Bristol Aeroplane Company, Ltd., in 1951 to 
join Fairey Aviation, Ltd., at Hayes, Middle- 
sex, as assistant chief engineer. Six months 
later he was appointed engineering manager, 
in which position he was responsible for the 
engineering of many aircraft, including 
the “ Gannet”’ prototypes, the “ Gannet ” 
AEW.MKk.3, “Delta 2” and the ““Rotodyne.” 
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The Critical Importance of Transport 
and Communications 


By SIR EWART SMITH, F.R.S. 


No. 


In this, his Presidential Address to Section G of the British Association for the 
Advancement of Science, presented on September 3 before the meeting of that 
Association in York, Sir Ewart pleads, in effect, for more energetic and forceful 


policies for the improvement of land transport in this country. 


He shows that, 


whereas we were leading the world 100 years ago, we have since then fallen behind 


several other countries. 


On the roads attention needs to be given to urban trans- 


port and on the railways, especially to freight transport in larger (and fewer) 

wagons than are at present contemplated. He concludes ; ** We must redress the 

balance by far more capital development, particularly of the road system, and by 

training a greater proportion of our best minds in the understanding and use of 
science for this as for other purposes.” 


SCOPE OF THE SUBJEC! 


N its widest sense, transport and com- 
munications covers two broad concepts : 

first, the physical movement of people and 
goods and, secondly, the conveyance of 
information. In theory, at least, this includes 
the transfer of knowledge and ideas, and thus 
the whole field of education. 

Although one is a physical and the other a 
non-material process, there are in fact basic 
similarities between them. Both go to the 
very roots of civilised existence ; both require 
a very advanced degree of organisation and 
of communal effort, if they are to be effective 
by modern standards ; the demands on each 
are changing at high speed, and both are 
absorbing an ever-increasing proportion of 
the nation’s resources; both tend to be 
trammellied by the past and by the conserva- 
tive attitude that derives from long existence. 
In passing, it may be remarked that just as 
the standard rail gauge is the same as the 
track of Roman chariots, some of our 
educational methods still appear to take too 
little account of the changes in the balance of 
knowledge and culture that have taken place 
in the last 200 years. 

We cannot now change the rail gauge, but 
we can and should press forward with the 
modernisation of our educational system. 
By this I mean that all intelligent adolescents 
should be given a balanced education at 
school, covering both science and the 
humanities, and avoiding intensive specialisa- 
tion at that stage ; that university education 
should be greatly and steadily extended, and 
that we should face the longer period of such 
training that is now necessary for the applied 
sciences at least. Every other advanced 
country has recognised this need, and almost 
without exception they train a far higher 
proportion of their brighter citizens in 
engineering science than do we in Great 
Britain. This is despite the fact that our 
proportional need is greater than theirs. 


THE ROLE OF THE ENGINEER 


In the mid-nineteenth century we had the 
most extensive and efficient transport system 
in the world, by land and sea; it was an 
essential complement to our rise to pre- 
eminence in industrial manufacture of every 
kind. The creation of this system, like the 
rise of productive industry, was primarily 
due to the inventive genius of our engineers 
and the vigorous application of their ideas to 
practical ends. But they did more than 
invent, design and construct in the technical 
sense, for in large measure they also organised 


* Address delivered to Section G (Engincering) on Thursday, 
September 3, 1999, at the York Meeting of the British Association. 





the business sides of the ventures they had 
conceived. Watt, Brunel, the Stephensons, 
Bessemer and Parsons, are cases in point. 

When, to-day, we compare transport at 
home and abroad, we can hardly be satisfied 
that we have kept pace with the general 
advance of the last thirty years in regard to 
our road and rail systems. This relative 
change in our national position is another 
reason why transport, in spite of its economic 
and political, as well as its technical con- 
siderations, is appropriate for discussion by 
the Engineering Section of the British 
Association. I believe that our present posi- 
tion is in part due to the fact that in this 
country professional engineers have tended 
to become increasingly concerned with the 
purely technical aspects of their work, and to 
confine themselves to research, and to the 
design and construction of projects that non- 
technical managers and administrators ask 
them to undertake. Abroad, the engineer of 
appropriate type more often undertakes a 
much wider role, including a share in admini- 
stration and general management. 

We engineers are ourselves partly to blame 
for this converging trend to more specialisa- 
tion, because of the sheer interest and satis- 
faction that so often stems from our work. 
In part, too, it is the result of the woefully 
small numbers of scientific engineers that 
have been trained in Great Britain relative to 
the need for the immediate technical jobs 
that have to be done. But whatever the 
cause, the inevitable result has been a 
tendency for engineers to play a relatively 
smaller part in affairs outside their specialist 
role. Given wide training, and by the very 
nature of his activities, the engineer should 
often be well placed to decide what ought to 
be done, as well as how it should be carried 
out in technical detail. To say that is not to 
argue that the technologist should be “‘ on 
top’ rather than “on tap” as the admini- 
strators might prefer; it does imply that 
there should be a better balance than now 
exists in which the well-trained engineer 
would often take a much larger share in 
general management. The advance of science 
and technology is steadily creating new 
sectors of specialised knowledge, but this 
only enhances the need for a proper supply of 
scientists and engineers with wide under- 
standing who can link these specialist acti- 
vities together in an effective way. 

In support of this thesis, I would cite the 
rapid progress of development in atomic 
energy, in aircraft, in electronics, and the 
electrical industry generally : in all of these 
the scientific engineer has not only designed, 
but largely organised and managed. Where 
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mistakes of policy have been made in these 
fields, they can often be traced to require- 
ments, or decisions, determined by people 
with little or no technological background. 
In the heyday of railway development in 
this country, and more recently in France, 
where such great strides have been made 
in the post-war years, the engineers were 
largely involved in policy decisions and in 
general direction, in addition to their tech- 
nical responsibilities. Because in some 
fields of transport engineers have become 
largely confined to purely technical work, 
I believe there has been a real Joss to the 
community of the sort of vision and courage 
that the pioneer engineers displayed and 
that those in some of the newer industries 
show at the present time. 


THE IMPORTANCE OF TRANSPORT 
AND COMMUNICATIONS 


So far as | am aware, there is no satis- 
factory official estimate of the proportion 
of the national effort that goes directly or 
indirectly into home-based transport and 
communications by land, sea, and air. An 
examination of the information available 
indicates for 1957 a gross figure of the order 
of £4750 million ; it may well have been 
over £5000 million, if all costs could be 
ascertained. This total is made up of the 
operational and capital costs for roads and 
road vehicles (including road accidents), 
for the railways under the British Transport 
Commission, for civil aircraft and aero- 
dromes, for British shipping, docks and 
harbours, and for Post Office expenditure 
where not otherwise included. These figures 
take no account of loading and unloading 
or administrative costs internal to factories ; 
nor do they make any allowance for the 
value of the time spent by passengers in 
public and private vehicles, a very large 
figure indeed. 

In 1957 the gross national product was 
approximately £19,000 million, so transport 
appears to account for not less than 25 per 
cent of the whole national effort. In material 
terms, therefore, there can be no doubt 
about the huge total effect of transport on 
the economy. 

The basic facilities for transport in the 
form of roads, permanent way, stations, 
docks and aerodromes, as the case may be, 
demand space and capital works of civil 
engineering on the largest scale. By the 
very nature of these fixed installations, they 
can only be created slowly and, once devel- 
oped, alteration is of the utmost difficulty. 
The need for vision in technical planning 
and for continuous capital development to 
keep pace with requirements increases with 
the complexity and acceleration of techno- 
logical change. Here is an acid test of the 
community, a test of morale, of vitality and 
leadership ; is there willingness to forgo 
some present consumption to provide the 
essential capital needs of the future ? Can 
we, as a nation, feel very happy that we 
have done very well in this respect, and have 
our priorities been well chosen ? Have we 
as engineers raised our voices as strongly as 
we should, or have we been so immersed in 
our own particular work that we have let 
these matters go by default ? In this respect 
it was particularly encouraging to see the 
bold £142 million scheme for a London 
ring road recently put forward jointly by 
the engineers of the twenty-eight Metro- 
politan boroughs. 

The mention of priorities inevitably raises 
wide issues of organisation, including 
national and local administration and the 
allocation of finance annually between com- 
peting departments. No one would suggest 
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weakening Parliamentary control of finance 
and taxation, but the traditional system of 
rigid yearly grants works against technical 
efficiency and inflates total costs for major 
projects. It is good to note the increasing 
trend to declare long-term rates of expen- 
diture, as for the roads, or to the approval 
of schemes as a whole, as in the Railway 
Modernisation Plan. 

But it is in connection with the priorities of 
capital works that the gravest doubts occur. 
For example, within the bounds of our 
present review, we find capital allocations 
to the Post Office of approximately £100 
million per annum, whereas the roads have 
yet to rise to the promised £60,000,000 per 
annum. May one hazard an explanation 
of the smaller sum for the roads as being 
due to the Treasury’s view that the Post 
Office can show a very proper and measur- 
able return on its capital, but that roads are 
regarded as an unproductive overhead 
expense ? If there is any truth in this 
thought, it points once more to the need for 
a much greater influx into the Civil Service 
of people with technological understanding, 
and a better appreciation that ample and 
efficient overhead facilities, whether of com- 


petent, well-trained staff or in the form of 


material facilities, are a necessary foundation 
for efficiency in the modern world. 


THE ROADS 


Since 1946 the number of licensed vehicles 
has increased at an average rate of 8-2 per 
cent per annum, with no sign of change. 
From 1920 the rate has been of that order 
and has never fallen below 5 per cent per 
annum except for the 1930 depression and 
the war years. On existing trends, the 
present 7,000,000 vehicles will double in 
less than ten years. Should this happen, we 
should even then have only one vehicle per 
3-6 inhabitants, against the U.S.A.’s figure 
of one per 2-6, and there the ratio is still 
rising at 5 per cent per annum. Traffic, i.e. 
vehicle miles, is growing generally at over 
7 per cent per annum, and against this the 
expenditure on new roads and major improve- 
ments was £5,000,000 in 1948-49, £8,000,000 
in 1954-55; and is to be £60,000,000 in 
1959-60. But when regard is had to the fall 
in the value of money, even the £60,000,000 
is no more than the pre-war rate of expen- 
diture (£17,000,000 in 1938-39), and our 
effective rate of maintenance is rather lower 
than pre-war. In 1939 there were 3,100,000 
licensed vehicles, and already by 1957 
7,400,000--need more be said ? 

There is the double problem of urban 
congestion and inefficient inter-urban link- 
age. At present most of our efforts are 
directed to the latter, but it will be of little 
benefit to speed traffic between towns, if 
it is to be bogged down at either end. Since 
Kingsway was built fifty years ago, central 
London has had no new main thoroughfare 
till the first part of Route 11 was opened 
this year; the first modern flyover in 
London is still not complete. In comparison, 
Brussels, under the spur of last year’s 
Exhibition, went far in two years to relieve 
her traffic problems by building several miles 
of new road and a number of under- or 
over-passes. It is reckoned that much of 
this work will be repaid by savings within 
five years. Of course, the financial and 
sentimental difficulties of urban improve- 
ments are very great, but we must decide 
whether we wish to become a museum piece, 
or keep our place in the modern world. 
Where, for reasons of history or architec- 
ture, there are streets or areas in our ancient 
cities and towns that we wish to preserve 
unchanged, these should be determined 
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and the traffic flow strictly regulated or 
banned to give quiet pedestrian precincts. 
Similarly, we must be ready to provide for 
vehicular and pedestrian traffic at different 
levels. If ring roads and radial feeders are 
to be effective, they will often have to be 
completely new highways. Too often we 
select streets that connect up somehow and, 
by calling them a “ring road,” imagine 
that our problem is solved. 

After the Great Fire, London missed its 
opportunities in spite of Wren’s vision. 
After 1939-45, we had Sir Patrick Aber- 
crombie’s Greater London Plan, but we had, 
too, a multitude of Authorities, Depart- 
ments and Committees, who gave lip-service 
to planning. In the result we have done little 
of a major nature to retrieve the lethargy 
of the past fifty years. Indeed, far from 
providing freer movement, we have allowed 
the meanderings of our street system to silt 
with standing vehicles, till at times the flow 
is all but blocked. It is clear that highway 
parking must be stopped or drastically 
curtailed ; the community provides roads 
for movement and not for standage or 
storage to the general detriment. The 
multi-storey garage with modern handling 
aids can accommodate ten cars on the area 
taken up by one in the street. As to cost, 
the answer must surely be that those who 
make the demand must pay for the facilities. 

When we come to trunk routes, we have 
had some appreciable improvement of exist- 
ing roads, the 11 miles Preston by-pass, and 
the yet to be completed 50 miles of the first 
real motorway from London to Birmingham. 
But in comparison with the railway builders 
of a hundred years ago, and in relation to the 
present material wealth of the community, 
what puny efforts these are! From 1830 
to 1850 the average length of new rail routes 
built in Great Britain was 320 miles a year 

-built, let us remember, without excavators 
and bulldozers, without steel and largely 
without concrete ; built just with pick and 
shovel, barrow and cart. It is true that 
those responsible had a sense of urgency and 
a freedom of action that we now deny our- 
selves, but how the ghosts of Telford, the 
Stephensons and Brunel must weep to see 
our loss of vision, of courage and of vigour. 
But these great engineers were not just 
specialists working to instructions ; they 
were at the same time planners, designers, 
builders and managers. Not least, they 
were able to take responsibility and to 
develop the broad view from their early years. 

To-day, there is no less genius available 
but, under the complexities of modern life 
and in deference to the idols of equality and 
collective responsibility, this genius is too 
seldom developed and given the opportunity 
to take individual responsibility. A few weeks 
ago I went through the new Amsterdam- 
North Sea Canal—it has the biggest locks 
in the world—and noted the road underpass 
provided ahead of future heavy require- 
ments. | thought of all the talk of the 
Thames barrage, and recalled that we have 
not opened a Thames tunnel since 1908. 
Brunel built the first under the most appalling 
difficulties, and with what enthusiasm he 
would have built the barrage, as his counter- 
parts could do to-day. 

In the Road Research Laboratory, this 
country has a first-class organisation for 
research into road problems. Within its 
limited resources it is doing sterling work in 
technical development and in traffic analysis, 
including the causes of accidents and the 
methods by which they can be minimised. 
It is in no small measure due to its work 
that the gross accident rate to-day is little 
higher than it was pre-war, when there 
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were half the number of vehicles and their 
power and maximum speed were far less. 
Nonetheless the total cost of accidents is 
now estimated at some £170 million per 
annum, to say nothing of the human suffering 
involved. 

It is a striking and regrettable fact that 
we have no established centre for training 
high-grade traffic engineers, as is done on a 
large scale in North America and in some 
continental countries. The problems of 
traffic analysis, and its integration with 
highway planning and design, demand first- 
class minds with special training, and 
experience that cannot be got overnight. 
The supply of such people has to be deliber- 
ately organised and created, but as yet many 
of our authorities seem scarcely aware of 
the need for such help, or of the benefits 
they could bring. Because of our close- 
knit road system—agglomeration would be a 
better word--and the difficulties stemming 
from the long history of our towns, the 
need here is greater than in many other 
lands ; we are at last talking of university 
schools of traffic engineering, yet we have 
still to move. 

The construction of the London-Birming- 
ham highway promises to be a fine piece of 
work, carried out at praiseworthy speed. 
Che lesson to be drawn is, surely, that it 
was planned as one entity, and the respon- 
sibility for design and execution was unified 

-to the credit of the Ministry of Transport. 
No doubt this was the easier, under the 
present organisation of highway responsi- 
bilities, because it was an entirely new 
scheme. If so, this is one more pointer to 
the need for a bold recasting of the present 
system, with its multiplicity of authorities 
and overlaps of responsibility. 

Dr. W. H. Glanville, F.R.S., the present 
head of the Road Research Laboratory, 
and Dr. R. J. Smeed, in a noteworthy paper’, 
last year summarised many of the factors 
and problems affecting the roads in Great 
Britain. They estimate that the average 
speed of motor vehicles in 1956 was 20 m.p.h. 
in urban districts and 32 m-.p.h. in rural 
areas. The authors calculate, on a con- 
servative basis, that a change in these 
speeds of only | m.p.h. would result in a 
saving (or loss) of £29,000,000 and £7,000,000 
respectively per annum. If the value 
of non-working time is included at the 
same rate as in this calculation, these 
savings would be trebled to a total of more 
than £100 million per annum-—-and who 
would admit that his own leisure time was 
without value ? Under light traffic con- 
ditions on good roads, the average speed is 
25 m.p.b. in built-up areas, and 40 m.p.h. 
in rural areas. Thus, if these speeds are 
taken as a not impossible bogy, the cal- 
culated savings on an economic basis would 
be over £200 million per annum under 
present conditions. Allowing for the value 
of leisure time, the figure would be over 
£500 million per annum. 

The paper points out, further, that the 
time cost of delay increases at more than 
twice the rate of increase in the number of 
vehicles using the roads. Since the latter 
rate is in excess of 7-0 per cent per annum, 
the time cost of delay is rising at 14 per cent 
per annum, apart from any remedial! measures 
that may be taken. While no one would 
wish to press such calculations too far, they 
do give a clear idea of the order of the loss 
(or saving) that the community has to con- 
sider when dealing with the road problem. 
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DEVELOPMENTS SINCE 1956 AND PROBABLI 
FUTURE TRENDS 


HE foregoing has been based upon the 

author's article in the Centenary number 
of THE ENGINEER, published in 1956, and it is 
now interesting to note some of the develop- 
ments in the international oil industry during 
the past three years; it will be seen that 
it is continuing to develop and at an increasing 
rate. The Suez incident gave a striking 
example of the flexibility of the industry and 
its ability to adapt itself to very sudden 
changes. The closure of the Suez Canal led 
to the re-routing of tankers and the switching 
of sources of supply. All this was achieved 
smoothly and markets were kept supplied. 

The need for searching for oil in many new 
areas to establish more widespread reserves 
and for more flexible and economical means 
for transporting crude to the world’s refineries 
was, however, very clearly demonstrated. 
The developments which have resulted will 
be briefly described under the headings used 
previously in this article, and probable future 
trends indicated. 

Oil Exploration.—\mprovements in all the 
instruments and facilities hitherto used for 
exploration have enabled a search to be made 
in previously inaccessible areas and in areas 
formerly thought to be uninteresting. One 
development has been in underwater explora- 
tion and all the progress made in diving and 
underwater equipment has been utilised to 
the full. More powerful echo sounder type 
of instruments such as the Sonoprobe and 
the Sparker, have been developed to explore 
below the sea bed in order to give geologists 
information regarding formation below the 
mud and also to give information of use 
when designing foundations. (This same class 
of instrument has recently been used in the 
Straits of Dover in connection with the 
Channel Tunnel scheme.) This has led to the 
discovery of further vast reserves of oil and 
gas in underwater areas, particularly in the 
Gulf of Mexico and more recently offshore 
from Persia, Kuwait, Saudi Arabia and other 
neighbouring countries. Great success has 
rewarded intensive efforts to discover oil in 
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North Africa and extensive schemes are in 
hand and nearing completion for early 
production. 
aircraft and particularly of helicopters for 
transport of materials and personnel. 

Oil Well Drilling —Steady improvements 
have been made in conventional drilling 


Great use has been made of 
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mud flush and also of electric motor-driven 
bits which, however, still require mud flush 
to remove the chippings. Although internal 
combustion-mechanically driven drilling rigs 
have been brought to a high standard of 
efficiency, much attention is being given to 
internal combustion-electrically driven rigs 
and to electrical hydraulic rigs and it is along 
these lines that important progress may be 
made. Attempts are also being made to 
introduce automatic hydraulic methods for 
manipulating drill pipe and running into and 
out of the hole with a view to making this 
time-absorbing operation as continuous as 
possible. Improvements may well be made 
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equipment, drill pipe, casing, valves, blowout 
preventers, &c. A good deal of progress is 
being made in the improvement of the 
efficiency of drilling bits by using the drilling 
mud at higher pressure and jetting through 
better designed nozzles in the bit to sweep 
away the cuttings before power is wasted in 
grinding them to powder. The life of the 
drilling bit has also been extended and even 
doubled by introducing high-pressure lubri- 
cants into the drilling mud. It has long been 
realised that means should be developed to 
apply the power directly to the bit rather 


than drive the bit through long strings of 


drill pipe. Considerable progress has recently 
been made in this direction by the develop- 
ment of turbine drills driven by high-pressure 


Artist's drawing of new deep-water terminal at Fao, for Basrah Petroleum Company 


in the drilling bits themselves by combining 
experiences in the coal and the oil industry 
and introducing diamond bits. The object 
of all these improvements is to avoid 
frequent changes of the bits and the time 
taken in pulling out and running into the 
hole. Wells have now been drilled to depths 
of more than 25,000ft, and means for drilling 
economically to much greater depths would 
be a welcome step forward. 

Perhaps the greatest developments have 
been in plant and equipment for offshore 
drilling, enabling wells to be drilled in 
greater depths of water and extending the 
area of the Continental shelf from which oil 
can be produced. Recent developments in 
complete drilling platforms, some of which 
have been constructed in the United Kingdom 
and towed to the Middle East, have been 
fully described in the technical press. When 
on site they are raised to a height well clear 
of wave action by means of spud legs operated 
by automatically controlled jacks, and they 
can readily be moved from site to site. 

Another simpler method is being success- 
fully developed for deeper water in which the 
complete drilling platform remains floating 
and it has been found that ordinary drill pipe 
and casing have sufficient flexibility in long 
lengths to take care of the movement in its 
moorings. Many further improvements in 
offshore drilling methods and equipment may 
well be expected and their development offers 
great scope for engineering ingenuity. 

Oil Production—There have been few 
major developments during the last three 
years, but methods of secondary recovery by 
water injection and of repressuring of fields 
by the return of gas and products have been 
steadily improved. 

Crude Oil Transportation.—Improvements 
in the quality of steel and in the method of 
producing welded pipe have enabled con- 
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sideration to be given to using pipe of larger 
than the 36in diameter previously used to 
increase the efficiency of pipeline transporta- 
tion. The production of spiral welded pipe 
is being rapidly developed and if plant for 
its manufacture can be made suitable for use 
on site, it will greatly reduce the heavy 
transport charges for large diameter pipe 
and be a major step forward. Automatic 
control of the pumping stations from a 
central control point is being used to a 
greater extent as a result of successful 
development in refined products pipelines. 
New methods of protecting the pipe against 
corrosion by the use of various plastic 
wrappings have been developed and success- 
fully used and, together with improved 
cathodic protection, ensure longer life for a 
pipeline and increase the overall economy of 
pipeline transportation. 

Refined Products Transportation.—During 
the past three years, great advances have 
been made in the fully automatic operation 
of products pipelines. The most recent 
example is the Gulf Oil Company’s Laurel 
pipeline which has just been put into opera- 
tion and in which provision is made to 
control remotely all operating units, to 
identify and to report batched changes and 
to study all off-take rates at terminals. 


Provision is made for the future addition of 


equipment for data reporting and computer 
analysis at a central control point. Many 
new lines have been commissioned or are 
now being built. 

The ultimate in pipelines may well be a 
completely automatic system which can 
handle any combination of petroleum liquids 
with no personal supervision other than the 
service personnel to adjust and maintain the 
equipment which does the “ thinking.”” One 
basic technique necessary to this idealised 
operation is a means of positive separation 
of products or crude so that not even minor 
mixing or down-grading takes place. 
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Oil Refining. ——There have been steady 
developments in thermal reforming, catalytic 
cracking, polymerisation, alkylation and 


isomerisation, enabling the proportions and 





Prototype hoister at Mina al Ahmadi raised from seabed with flexible 


hoses connected to tanker 


qualities of the various fractions to be 
adjusted to market requirements. The most 
important developments have been in con- 
nection with the petroleum chemical industry, 
which produces solvents, detergents, plastics 
and synthetic fibres, synthetic rubber, agri- 
cultural chemicals, glycerine and many other 
products—for example, anti-freeze com- 
pounds and a whole range of pharmaceutical 
products. The rate of increase in these 
activities is well illustrated by the expansion 
in the British Petroleum group’s output, 
both in quantity and scope. In the United 
Kingdom the last quarter of 1958 showed a 
marked increase in demand, and sales of 
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chemicals during that period were at the 
rate of 195,000 tons a year. Work has 
begun on a third cracker at Grangemouth 
and further plants for the production of 
polyethylene, phenol 
and acetone are due 
to begin operation this 


year. 
Oil Loading.-Major 
developments have 


taken place in the sea 
transport of oil during 
the past three years 
and have clearly shown 
that tankers are the 
more economical the 
larger they are, provid- 
ed means can be made 
available for rapid 
loading and discharge 
at terminals. The 
world tanker fleet at 
the end of 1958 had 
risen to 55x 108 
tons deadweight. of 
which 4-27 « 10® were 
between 35,000 and 
45,000 tons dead- 
weight, and 1-1, 0-1 
and 0-6 between 45 and 
55, 5S and 54, and over 65 respectively. Of the 
25-6 10° tons deadweight new building 
or on order, 3-9 x 10° tons deadweight are 
over 65,000 tons deadweight. Tankers of 
more than 100,000 tons deadweight are in 
commission and more are building or on 
order. 

It was estimated in a paper presented to 
the Fifth World Petroleum Congress that 
the transport costs in larger tankers, expressed 
as a percentage of those in a 16,000 tons 
deadweight, are 61 per cent in a 45,000 tons 
deadweight, 56 per cent in a 60,000 tons dead- 
weight, 52 per cent in a 80,000 tons dead- 
weight, and 50 per cent in a 90,000 tons 
deadweight. 

The 32ft at low water which was adequate 
for the 16,000 tons deadweight, and 40ft for 
the 32,000 tons deadweight, have now to be 
increased to at least 55ft and depths of 65ft 
are being provided at many new terminals. 
Rates of loading and unloading have been 
increased from 3000 tons an hour to 6000 
tons an hour to reduce turn-round time to a 
minimum. These facilities are provided 
either by laying steel submarine pipelines 
along the sea bed and using flexible rubber 
hoses to connect them to tankers moored at 
buoy berths or by constructing piers or 
docks sufficiently far out into the sea to give 
the required depth alongside which tankers 
can be moored. 

Until recently, the loading or unloading 
rates at a buoy berth have been limited by 
the diameter of the submarine pipeline it 
has been possible to lay and the length of 
about 250ft of the hoses necessary to allow 
the tanker freedom to move in its moorings, 
and the diameter and number of hoses that 
can be used due to limitations of the weight 
of hose the tanker can lift out of the sea and 
the risk of damage to the hoses by entangle- 
ment if multiple hoses are used. 

New methods of laying submarine pipe- 
lines have been developed during the past 
three years which have removed the limitation 
in diameter imposed by the old methods. 
One method is to use what is termed a “ lay” 
barge, designed to provide facilities for lining 
up, welding, X-raying, completing the coating 
and lowering the pipe to the sea bed in a 
continuous operation. These barges are of 
considerable size and their movement along 
the line of the pipeline is controlled by 
anchors and guy lines from the corners of 
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the barge, forward movement being accom- 
plished by the use of winches and the anchor 
lines. Very considerable care has to be 
exercised not to overstress the pipe when 
operating in deep water and also particularly 
in rough water. Another method, which has 
been successfully used by the Collins Con- 
struction Company on long, large diameter, 
submarine pipelines, is to weld the pipe 
continuously on the shore and pull it along 
the sea bed. It has been shown that if the 
weight of the pipe is correctly controlled, 
having regard to the specific gravity of the 
mud on the sea bottom, lengths of very many 
miles can be pulled by a winch on a barge. 
which is secured on the line of the pull at 
various stages by anchors or wire ropes 
previously laid and anchored a considerable 
distance beyond the end of the pipeline. 
Lines of 30in in diameter have been pulled in 
this way and schemes are in hand for con- 
siderably larger diameter pipes. 

The limitations in throughput hitherto 
imposed by the use of long lengths of flexible 
hose at the end of submarine pipelines have 
recently been removed by the development of 
a device called a “ Hoister,” the prototype 
of which was successfully tried out by the 
Kuwait Oil Company at Mina-al-Ahmadi. 
The principle upon which the “ Hoister” 
acts is to lift the connecting hose from the 
sea bed by means of buoyancy. To achieve 
this, the main part of the flexible hose is 
replaced by solid pipe to which is connected 
a container which, when emptied of water by 
air pressure, lifts one end of the pipe to deck 
level, the other end being anchored to the 
sea bed. In this position, the remaining 

rts of the hose act as a flexible connection 

tween the sea line and the “ Hoister"’ at 
the bottom and between the “ Hoister "’ and 
the tanker at the top. The “ Hoister”’ can 
be designed to handle the number and dia- 
meter of flexible hoses necessary to allow 
unrestricted flow through the sea lines, and 
may also be designed to handle simul- 
taneously more than one product when more 
than one sea line is in use. 

[he prototype “ Hoister’’ was designed 
to handle three 10in hoses for handling crude 
and one 8in to handle bunkers. The crude 
hoses were supplied through a 24in submarine 
line and the bunkers through a 12in line. 
The length of each line of hose was 20ft at 
the bottom of the “* Hoister” and 60ft at 
the top of the “ Hoister,” or 80ft in all. The 
hoses previously used were 220ft in length 
and only two 10in diameter hoses could be 
used. The use of the “ Hoister ” enabled the 
full free flow of the loading system to be used 
and the maximum rate of loading was 
increased from 2640 tons an hour to 3530 tons 
an hour, an increase of 890 tons an hour, or 
by one-third. The next “ Hoister” to be 
installed has been designed with a capacity 
of 6000 tons an hour for the purpose of 
unloading 87,500 tons deadweight tankers in 
65ft of water. 

The use of the “ Hoister”’ is of particular 
advantage where soft sea bed conditions 
permit the standard arrangements of hose 
to sink into the mud, with the result that they 
are frequently damaged when efforts are 
made to raise them. It appears that the 
“ Hoister " device can be designed to handle 
any number and diameter of flexible hoses 
which may be necessary to allow unrestricted 
flow through the sea lines and may also be 
designed to handle simultaneously more than 
one product when more than one sea line 
is in use. It will now be possible to install 
buoy mooring berths and submarine facilities 
for the loading and also for the off loading 
of the largest tankers where circumstances 
do not make the installation of the very 
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much more expensive pier or dock facili- 
ties desirable. 

During the past few years, many piers and 
dock facilities have been and are being con- 
structed where very large quantities of oil are 
expected to be handled over a great number 
of years and where it is important to handle 
a large number of tankers on a narrow sea 
frontage. Many examples have been fully 
described in the technical press, such as the 
new terminal built by the British Petroleum 
Company at Finnart in Loch Long, with 
facilities for the unloading of crude from the 
largest tankers to supply Grangemouth 
refinery, and that now being built at Angle 
Bay, Milford Haven, to give the same 
facilities for the Llandarcy refinery. 

During the past three years, the Kuwait 
Oil Company has designed and constructed 
their North Pier project, some 44 miles north 
of their existing South Pier (see page 221). 
[he new pier has an approach leg of 4750ft 
and has a minimum depth of water of 60ft 
at the pier head, which is capable of berthing 
two tankers 1000ft long on the seaward face 
and two smaller on the landward side of the 
pier head. Crude oil is delivered by gravity 
through 40in diameter lines with a head of 
350ft. Gravity fenders which have proved 
so successful under similar conditions at the 
South Pier have been adopted for the North 
Pier, and it has twenty-nine groups of four 
gravity fenders, each fender weighing approxi- 
mately 75 tons in air with a stroke of about 
4ft. Each group of fenders, together with 
the pier structure, has a capacity of 670ft/tons 
and a 100,000 tons deadweight tanker will 
rest against four groups. Loading rates of 
6000 tons an hour are being catered for. 
Expansion joints have been fitted at inter- 
vals along the 38in supply pipelines on the 


jetty approach. 


A two-storey building has been built on 
portal frames over the pipe track to accom- 
modate the Kuwait State Medical Quarantine 
Section and to provide tanker crews with 
recreational facilities. There are also adminis- 
trative offices for the storage and export 
department, the ships’ agents and the fire 
master. 

The Iraq Petroleum Company is con- 
structing a new deep water terminal 24 miles 
out in the Gulf from Fao, to increase the 
export capacity of the Basrah Petroleum 
Company. Five platforms, which will cost 
about £16,000,000, will be able to berth two 
tankers simultaneously, each of 64,000 tons 
deadweight capacity. The central plat- 
form will be about 400ft long and about 
240ft wide. Two 32in diameter pipelines will 
be pulled along the sea bed to connect the 
terminal with the pump house at Fao and 
the loading rate, with both berths in use, will 
be 8000 tons an hour. When this terminal is 
commissioned, the export capacity from the 
Basrah fields will be raised from 12,000,000 
to 22,000,000 tons a year. 

Two De Long type of floating platforms 
will be used to facilitate the construction of 
the other platforms and will form a per- 
manent part of the terminal. 


CONCLUSION 


The essential part that the international 
oil industry has come to play during the past 
century in the life of the world may be sum- 
marised as follows. 

It provides petrol and diesel oil for the 
millions of cars, vans and other vehicles for 
the carriage of passengers and goods. 

It provides fuel for every aeroplane, naval 
vessel and the vast majority of the merchant 
fleet. 

It provides fuel for the increased food 
production achieved in recent years. 
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It provides oil fuel for the steel, pottery, 
glass and ceramic industries, and improves 
the quality and output of their products. 

It helps the gas and electricity industries 
to increase their outputs. 

It provides lubricating oil for 90 per cent 
of the world’s requirements. 

Oil is now helping industrial life by produc- 
ing literally hundreds of petroleum deriva- 
tives used in processing and manufacturing 
products as diverse as insecticides, detergents, 
fibres, plastics, rubber, paint and artificial 
silks. 

The industry is confident that adequate 
reserves of crude petroleum have been dis- 
covered and that further reserves will continue 
to be discovered to warrant an increased rate 
of expansion for many decades to come. 

There are even vaster known reserves 
in oil shale and oil sands, which will 
undoubtedly be used when crude oil becomes 
less available and dearer, just as oil shale 
was brought into use by Dr. James Young 
more than 100 years ago when seepages and 
Cannell coal supplies gave out. 

There are great opportunities for British 
engineers to help in the further expansion 
of the international oil industry, whether as 
direct employees in the oil companies or 
with consulting engineers or construction 
and manufacturing companies, and_ the 
magnitude of all these may be measured 
when it is realised that oil companies in the 
U.K. have placed orders amounting to £122 
million in 1958. The total expenditure by 
the international oil industry during the last 
ten years is estimated to have been £25,000 
million and the current estimate for expendi- 
ture during the next ten years is double 
this gigantic figure. 


Process Heater Range Extension 


THE R.F. Heating Division of Pye, Ltd., 28, 
James Street, Cambridge, has begun the manu- 
facture of process heaters for the metal trade 
after having manufactured radio-frequency 
generators for the wood trade during the last 
fifteen years. An induction heater which gives 
a continuous output of 3kW at 2 Mc/s, and has 
been designed for bench operation, is the first 
unit in the new range. The equipment is housed 
in an aluminium cubicle and is self-contained, 
with its own automatic resetting process timer 
and an overload relay to protect the oscillator 





Induction heater for bench use 


valve. Provision is made for remote control, 
and a pulse is available at the end of the heating 
cycle to initiate quenching or any other opera- 
tion required. The oscillator valve and coil are 
water cooled, using 1:5 gallons per minute. 
with a flow switch in the supply to switch off 
the equipment and protect the valve from over- 
heating should the water fail. Operation is from 
a three-phase supply, 360V-460V, 50 c/s, with a 
full-load consumption of 6° 1kW 








Sept. 11, 1959 


THE ENGINEER 


Training of Engineers 


By EWEN M‘EWEN M.Sc. (Eng.), M.I.Mech.E. 


Recent articles and correspondence in THE ENGINEER have expressed concern 
about the training of Engineering Designers on which the author has expressed 
views in THE ENGINEER (August 13, 1954). Some of the contributions to this 
discussion have gone outside the limits of training for design and have touched 


on the more general question of training engineers of all types. 


This topic has 


certainly led to as much heartburning and controversy as any other, both in the 
United Kingdom and the U.S.A., usually with a premise that insufficient engineers 
are being trained. From this discussion in the Press and Parliament has emerged 
the Dip. Tech. scheme and the Colleges of Advanced Technology, the expansion 
of the Engineering Departments in some of our Universities, and a renewed interest 
in improving training schemes for the new entrant into industry, whether a 
potential professional engineer or a potential technician or craftsman. But the 
author questions whether sufficient attention has been given to the content of 
technological courses as compared with the provision of places. 


HERE is a deplorable tendency in 

Universities to take up an attitude of 
simon purity and to despise work that has 
practical utility on the grounds that this is 
not of “‘ University standard.’’ There is a 
notable exception in the Faculty of Medicine 
which has achieved the feat of being utili- 
tarian and academically acceptable ; more- 
over, it has at the same time achieved a 
higher standard of pay than any other 
Faculty. True, it took a long time to bring 
this about, but to-day it is accepted as of 
right, and nobody suggests that only research 
specialists should go to University Medical 
Schools while G.P.s are given a more prac- 
tical training in sub-University “‘ Colleges of 
Advanced Medicine.” It is pertinent to 
consider what the Medicals have that the 
Engineer has not got. 

One of the important points is that medical 
staffs of Universities practise medicine! A 
man could not become Professor of Surgery 
without having proved himself a notable 
surgeon and continuing to act as such 
in the Teaching Hospital: a Lecturer in 
Orthopedics becomes one by practising his 
speciality and his teaching is almost an old 
world craft master-apprentice relation with 
real cases. But you can become a Lecturer 
in Engineering without ever having achieved 
anything in engineering, and you need never 
do any more engineering, particularly if 
you have a facility for doing a highly theo- 
retical piece of “‘ research”’ with no con- 
ceivable practical application : this should, 
of course, preferably be highly mathematical. 
The mathematics must be right, but the 
assumptions... there you can really let your- 
self go ! 

The Medical Departments are not too 
proud to have ag specialist lecturers 
and clinical teachers : they try, very success- 
fully, to mobilise the best available talent, 
full-time and part-time, with which to build 
on the foundations of the preclinical work 
taught by full-time anatomists, physiologists, 
&c. Why cannot we do the same in engin- 
eering ? One reason has already been 
touched upon—there is a tremendous differ- 
ence in emoluments ; and, regrettably, in 
Status. 

Whilst in no way wishing to detract from 
the eminence medicine has reached, the rise 
in health is in no small part also the work of 
the engineer—waterworks, sewage, refrig- 
eration, ventilation, illumination, transport, 
have all contributed to our better health ; 
in addition, engineering produces wealth and 
raises standards of living generally which 
must also make the medical task easier. The 
status of the engineer should be on a par 
with that of the surgeon. 


It will at once be objected that the part- 
time specialist could not work in an University 
Engineering Department. Why not ? Given 
students with a preliminary knowledge of the 
foundations of fluid mechanics, a specialist 
from one of the well-known manufacturers 
of hydraulic systems would bring realism 
and practical value from a short course in 
his own field. He would have to be ade- 
quately paid for his work, and of course 
would need the enthusiastic support of his 
employers ; but the engineering industry 
needs the best possible intake and it would 
be in its best interests to contribute to that 
end. It might even result in economies 
overall owing to a reduction in the length of 
time required before the young graduate is 
fully effective in his firm. 

Such a system, with adequately paid univer- 
sity engineering staffs, should lead to more 
interchange between university staff and 
industry, especially if—as I contend should 
always be so—the “ full time ”’ teacher con- 
tinues to practise engineering, by consult- 
ancy or part-time employment by a local 
firm. The present conditions in which 
men become committed to lecturing for life 
at a tender age is not sound, especially as it 
is almost impossible to get rid of a mediocre 
lecturer. 

It has been argued that the sort of thing 
here proposed should be done in Colleges of 
Advanced Technology, away from the Uni- 
versities, presumably lest the latter be sullied 
with men in greasy overalls and the taint of 
commerce. This would lead to an even 
greater divorce between engineers and engin- 
eering scientists, that gap between the 
product of the University and what industry 
requires of a professional engineer to which 
Sir David Pye has drawn attention. Besides, 
the practical engineer ought to be part of the 
University make-up: there is no valid 
reason why he should be denied the advant- 
ages of an University education especially as 
he is likely in his profession to have a con- 
siderable impact on the lives of many 
people ; neither does it harm the rest of the 
undergraduate body to rub shoulders with 
him and learn what sort of animal he is. It 
is pertinent, also, although near blasphemy 
in some academic circles, to inquire whether 
the ratio of engineers to engineering scientists 
should not be much greater in the Univer- 
sities. Perhaps engineering graduates in 
industry will in time realise the shortcomings 
of their training and exert their influence to 
correct these in their Universities : it is to 
be hoped that the latter will not be deaf to 
such suggestions. 

We must, of course, make the best use of 
the engineering graduates we get in industry 
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as well as pressing for them to be better 
trained. I find myself completely at variance 
with the idea that a good engineer must be 
a good detail draughtsman—any more than 
a physician has to be a good nurse. I doubt 
the value of much present-day “ practical 
training ’’—a good engineer need no more 
be a skilled turner than the company secretary 
need be a skilled typist. The principal value 
of practical training is getting to understand 
the mind of the man of the shop floor, some- 
thing about organisation and methods, and a 
general grasp of engineering processes. For 
these reasons, practical training in college 
workshops away from industry is valueless : 
ideally, it should begin long before gradua- 
tion, in the vacations or before going up. 
It is astonishing how many undergraduates 
in their final year blithely design things which 
they have never seen ; indeed, too many have 
never even been inside an engineering works. 
It is essential for the budding engineer to 
grasp that engineering is more of an art 
than a science, not least the art of com- 
promise. The problems are not capable of 
unique correct solutions by the application 
of the principle of elasticity or thermo- 
dynamics : there must be a balance between 
manufacturing, service and design con- 
siderations, material and tooling availability, 
and straight commercial and economic 
aspects. Industry has to make these judg- 
ments and it is there only that the technique 
can be learnt. 

So far, this discussion has been concerned 
principally with the graduate engineer : 
much of what has been said applies, a fortiori, 
in technical colleges where salaries and teach- 
ing loads aggravate the problems of attracting 
adequate staff quality. Again, the same 
remedies would produce results—and the 
overall bill to the nation would be negligible 
in proportion to the benefit obtained. There 
is much talk about falling behind the Russians 
in engineering training : technological skill 
properly utilised is prerequisite to the survival 
of this country. 


Orrin Power Station 


THE North of Scotland Hydro-Electric Board 
has brought into commercial operation the 
Orrin power station in Ross-shire. The station 
contains one I18MW generating set operating 
under a gross head of 728ft, which has an esti- 
mated annual average output of 76,000,000 
units. The new power station is built of pink 
sandstone from Tarradale Quarry, Muir of 
Ord ; it is situated on the shore of Loch Acho- 
nokie, the reservoir formed by the Board's 
Torr Achilty dam. 

The Orrin Scheme involved the construction 
of two dams in Glen Orrin forming a reservoir 
5 miles long to provide storage of over 2000 
million cubic feet of water; a concrete lined 
pressure tunnel 34 miles long ; and a steel pipe- 
line leading down to the new station. In addition 
there are 6 miles of concrete pipe aqueducts 
to collect water from adjacent rivers. The 
total catchment area utilised by the Orrin 
scheme is 54 square miles. The output from 
the station is fed into the 132kV Highland grid. 
A Borland fish pass is incorporated in the dam. 

The civil engineering consultants for the 
scheme are Sir Alexander Gibb and Partners 
whose architects are also responsible for the 
architectural treatment of the various structures. 
The mechanical and electrical consultants are 
Messrs. Merz and McLellan. The main con- 
tractor for both dams was Duncan Logan, Ltd. ; 
for the tunnel, Whatlings, Ltd.; and for the 
pipeline, the North British Locomotive Com- 

y, Ltd. The 18MW alternator was manu- 
actured by Bruce Peebles and Co., Ltd.; the 
Francis turbine by the Harland Enginecring 
Company, Ltd. The steel linings used in the 
fish pass were supplied and erected by P. and W. 
MacLellan, Ltd., and the hydraulic contro! 
equipment by Glenfield and Kennedy, Ltd. 
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Book Reviews 


Statistics of Extremes. By E. J. GuMsel 
Columbia University Press, New - York, 
and Oxford University Press, Amen House, 
Warwick Square, London, E.C.4. Price 
120s. 

THis is a mathematical textbook of immediate 
theoretical importance to engineers and of 
practical value in the study of such extremes 
as floods and droughts, the endurance of 
materials (fatigue), the loading of civil 
engineering, naval and aircraft structures, 
and of variables encountered in such allied 
subjects as climatology and economics. 

Many engineers have made the acquain- 
tance of “normal” distributions (or skew 
distributions which can, by a logarithmic 
transformation, be made “ normal’”’) and 
have studied Gaussian statistics which are 
preoccupied with averages and frequent 
events. In many cases of practical impor- 
tance, however, the mean is of little impor- 
tance : rare occurrences of extreme values 
are decisive in design. Professor Gumbel 
states the aims of a statistical theory of 
extremes to be the analysis of observed 
extremes and the forecasting of future 
extremes. It is clearly essential for this 
purpose that the distribution from which 
extremes are drawn remains constant in time 
(or space) or that any variations in time 
(or space) are capable of elimination i.e. of 
definition in such a way that variations may 
be allowed for in the analysis. Another 
condition is that the statistics included in a 
sample should be independent, and here the 
author has the reader's intuitive agreement 
to the proposition that very rare events are 
much more likely to be independent than the 
more frequent values which lie closer to the 
mean. 

In his first chapter he at once comes to 
grips with the notion of the “ unlimited 
variate.” One of the opponents of this 
notion, at the recent meeting of the Institution 
of Civil Engineers on the estimation of 
maximum floods, appealed to the engineer's 
common sense and illustrated the idea of 
physical limits by a homely analogy. The 
weight of eggs varies in what appears to be a 
random manner, yet there must be a physical 
limit : “* a hen cannot lay an egg bigger than 
itself.”” Dr. Gumbel’s denial of the existence 
of an upper or lower limit is phrased as an 
affirmation that the probability of occurrence 
of extreme values differs from unity (cer- 
tainty) or zero (impossibility) by an amount 
which can be made as small as we wish. 

The “* tools *’ introduced in the first chapter 
include the intensity function, the return 
period, and probability papers (with which 
are associated the problem of the plotting 
position). This will be studied with especial 
benefit by engineers who usually prefer 
graphical to analytical representation. 

Chapters 2 to 5 are devoted to the mathe- 
matical consideration of the problems of 
extreme values. Chapter 6 contains numerical 
examples on flood flows in rivers, on such 
meteorological variables as atmospheric pres- 
sure, temperature and precipitation, and 
propeses methods of dealing with the prob- 
lems of landing and gust loading of aircraft. 
of oldest ages in human populations, of the 
breaking strength of engineering materials. 
of break-down voltage (dielectric strength), of 
wave-induced stresses and motions in ships, 
and even of the origin of alluvial deposits. 

Chapter 7, dealing with limited distribu- 
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tions, introduces the treatment applicable to 
such phenomena as wind speed (which by 
definition is never negative). It also quotes 
certain examples of flood statistics which 
seem to be better described by the second 
(“ Fréchet’) asymptote than by the first 
(“* Gumbel ”’) asymptote, and states that only 
experience can show which of the asymptotes 
will give the best fit for any sample. Droughts, 
or annual minima of river flows, are shown 
to be capable of description by one or other 
form of the third asymptote, according to 
which the limit is either zero or a positive 
value, depending on the sample. Fatigue 
failures are again described in terms of the 
third asymptote, and the number of cycles 
below which no failure can occur is statisti- 
cally confirmed to be a function of the 
amplitude of the stress reversal : it may be 
zero, or it may be a certain limiting positive 
value. The eighth chapter deals with the 
range, i.e. various functions of extremes, 
and quotes some climatological examples. 

The book is completed by a Summary, 
a Bibliography of approximately 500 pub- 
lications from ten or more countries, and an 
Index. It is excellently produced. The 
author writes in a clear style, and uses an 
occasional touch of humour to lighten the 
considerable burden which his treatment 
inevitably imposes on a non-mathematician. 
At the same time, he clearly possesses a good 
deal of sympathy with the engineer’s prob- 
lems and, wherever possible, refers to the 
applications of his theory, several of which 
he has in recent years described in British 
publications. 


Physical Laws and Effects. By C. F. Hix, 
Jr. and R. P. Attey. Chapman and 
Hall, Ltd., 37, Essex Street, London, 
W.C.2. Price 64s. 

THe title of this volume appears first in the 
list of the General Electric Series written 
for the advancement of engineering practice 
and published by John Wiley and Sons, Inc. 
This priority is no less than due to the 
conception of the authors, which is simply 
that if engineers are to solve the fresh prob- 
lems that are arising more and more fre- 
quently, they must attempt them from first 
piinciples and not by rearranging their 
collections of proprietary components. Hence 
designers need to know what are the proper- 
ties of matter and energy, and this book is 
offered as a compilation of many of the 
phenomena which can be applied by 
engineers. It is not intended to be complete, 
as is clear when it is seen that one of the 
most potent agencies, if not the most potent 
agency of all, is accorded the last and least 
of the fields of science : 


“PSYCHOLOGY 

Purkinge Effect 

Weber-Fechner Law.” 
However, the importance of the undertaking 
is not reflected in the quality of the publica- 
tion. One finds a voltage plotted along a 
scale of miles, and a line dividing liquid 
from gas extended beyond the critical point : 
the printers use a symbol “»” which is 
indistinguishable from “ y.” and treat roman 
and italic faces as interchangeable. The 
reader of the opening section, “* A Use for 
the Compilation of Laws and Effects” by 
C. Frank Hix, Jr.. may, however, be pre- 
pared for such curiosities, since he will have 
been told without comment that “ Galileo 
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described the speed of a falling body as 
proportional to time squared.” 

In the Preface it is mentioned that the 
descriptions given are intended to be as 
cryptic as possible. It is unlikely that the 
text will fall short of the requirements of any 
engineer in this respect. For instance : 

“Cosmic rays are highly penetrating 
radiations which originate outside the earth 
and consist of photons, electrons, neutrons, 
protons, and other particles.” 

“ Because fission liberates a_ relatively 
large amount of energy, the process is 
rather useful.” 

‘* Avogadro’s Law. Equal volumes of all 
gases at the same temperature and pressure 
contain the same number of molecules, 
which for a mole of gas at standard pressure 
and temperature is 6-023 x 1078.” 

“ For ...a frequency of | radian/second 


Proceedings of the Third Regional Technical 
Conference on Water Resources Develop- 
ment in Asia and the Far East. United 
Nations, Bangkok. H.M. Stationery Office. 
Price 12s. 6d. 

A UNITED NATIOons body known as the 
Bureau of Flood Control of the United 
Nations Economic Commission for Asia 
and the Far East has organised three con- 
ferences in the past eight years, the most 
recent being at Manila, the Philippines, in 
December, 1957. The usual conference 
procedure was not followed on this occasion. 
Comprehensive reports were sought from 
the various countries in the region, covering 
four specific topics, and one “ background ” 
paper covering each of these topics was then 
prepared by the Bureau for discussion at the 
conference. These papers and the discus- 
sions they evoked are published in the 
present volume. 

The five main topics are as follows : 
current programmes for the development of 
water resources ; basic hydrological data 
with emphasis on deficiencies ; manual 
labour and its more effective use in competi- 
tion with machines for earthworks ; and the 
relative advantages of constructing river 
valley projects by governmental agency or 
private contract. 


Books Received 


Theory of Beums. By T. Iwinski. Pergamon 
Press, Ltd., 4 and 5, Fitzroy Square, London, W.1. 
Price 21s. 

Who's Who in Trade Agreements, 1958. Gordon 
Rayment and Co., Ltd., 87, Chancery Lane, London, 
W.C.2. Price 40s. 

Man the Maker. Second Edition. By R. F, 
Forbes. Constable and Co., Ltd. 10, Orange 
Street, London, W.C.2. Price 30s. 

The Physical Metalturgy of Magnesium and its 
Alloys. By G. V. Raynor. Pergamon Press, Ltd., 
4 and 5, Fitzroy Square, London, W.1. Price 75s. 

Progress in Dielectrics. Volume One. Edited by 
J. B. Birks and J. H. Schulman. Heywood and Co., 
Lid., Carlton House, Great Queen Street, London, 
W.C.2. Price 70s. 

Association of Supervising Electrical Engineers 
Year Book and Technical Guide, 1958-59. Associa- 
tion of Supervising Electrical Engineers, 23, Blooms- 
bury Square, London, W.C.1. Price Ss. 

Stoff-und Wéarmeiibertragung in der Chemischen 
Kinetik. By D. A. Frank-Kamenetzki. Springer- 
Verlag, Berlin-Wilmersdorf, Heidelberger Platz 3, 
German Federal Republic. Price DM.28.50 

British Instruments Directory and Buver’s Guide, 
1959. Scientific Instrument Manufacturers’ Asso 
ciation. United Science Press, Ltd., Boswell House, 
9, Gough Square, Fleet Street, London, E.C.4. 
Price 42s. 
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Isambard 


A REAPPRAISAL* 


By FREDERIC NEWHOUSE, M.I.C.E. 


SAMBARD KINGDOM BRUNEL died 

on September 15, 1859. As he has been 
praised and belauded by many distinguished 
people to the point of being called one of 
the greatest engineers of all time, the Cen- 
tenary offers a suitable occasion for assessing 
his work. What did he do that surpassed 
the achievements of many other engineers in 
the past century ? He built bridges which 
were as big as anything built before his time, 
many of which are still standing, some 
deserving high praise, but he also built some 
which were quickly rebuilt or hustled out of 
sight, a thing that might (and does) happen 
to any engineer. He built the Great Western 
Railway (broad gauge) and three steamers, 
which are discussed below, and he was also 
consulted on many matters. 

He is praised by nearly every biographer 
for his wonderful “attention to detail.” 
What do they mean by this ? First and 
foremost, his artistic instinct urged him 
to spend much time and skill in making 
the designs for the beautiful ornamenta- 
tion which adorns some of his bridges 
and tunnel portals. That is something for 
which to be truly thankful to-day, when a 
building has to look like a packing-case on 
edge and a tunnel portal like a large rabbit- 
hole in a hillside. Presumably Brunel also 
devoted attention to such boresome details 
as the actual stresses, necessary dimensions 
and methods of building of his structures, 
though facts do not always support this idea. 
There were occasional lapses in his designs, 
but as Brunel insisted on doing everything 
himself, according to his biographers, it is 
not surprising that errors and omissions 
were frequent, causing many disasters. He 
is credited by many of his contemporaries, 
and all his biographers, with a wonderful 
personal magnetism which enabled him to 
turn indignant critics into enthusiastic sup- 
porters after quite a moderate oration or 
exposition of his case. He created a mystique 
about himself, and became legendary even 
in his lifetime. He was no Hitler, but not 
unlike Mr. Billy Graham, apparently. So 
far, nothing emerges to justify a high place as 
an engineer. 

Brunel was a man of outstanding courage 
and determination. He worked for as much 
as twenty hours a day, not merely in emer- 
gencies, such as the breaches in the Thames 
tunnel, but for weeks and weeks on any 
scheme as, for instance, the survey for the 
Reading-Bristol section of the Great Western 
Railway. The reason for this appears to be 
that he was unable to find and keep reliable 
assistants. He quarrelled with collaborators, 
till he found that their help was indispensable, 
but he abused his assistants in an intemperate 
manner, of which, in all innocence, an 
ardent devotee, Mr. Rolt, gives an out- 


* References to Isambard Kingdom Brunel, the subject of 
this article, will be as “ Brunel.’’ References to his father will be 
as ‘Sir Marc Brunel,’’ while those to his son and biographer 
will be as “‘ Isambard Brunel.’’ The books consulted are given 
in a list of references at the end of the article. 








THE ENGINEER 


225 


Kingdom Brunel 


Isambard Kingdom Brunel, the author remarks, ** has been praised and belauded by 

many distinguished people to the point of being called one of the greatest engineers 

of all time.” In this article a truer assessment is attempted. After studying 

Brunel’s real achievements, the author concludes that “‘he had energy, courage and 

imagination in abundance, but lacked balance, judgement and the faculty of 

criticism, especially self-criticism,’ and that he was a great personality “* but 
lacked the essential qualities of an engineer.” 


standing example.*+ Brunel, it appears, was 
ticking off a subordinate, not as a prelude to 
the sack, but just to warn him to do better. 
Mr. Rolt’s extract occupies ten lines of printed 
matter. Its tone is quite intolerable, and 
shows up Brunel as a ruthless bully. On the 
other hand,? Isambard Brunel, with filial 
piety, gushes about the “* harmony ” in which 
Brunel worked with his assistants ; however, 
even the son has to hint at certain disad- 
vantages of working under his father. It is 
sheer nonsense to suggest that Brunel had 
to do detail survey because reliable surveyors 
for railways were not available in England 
at that time, for many hundred miles of 
railway had been built here recently while 
hundreds of miles were still being surveyed. 
The reason Brunel did not employ surveyors 
to do surveyors’ work was, it is suggested, 
that no one would work for such a tyrannical 
master while he could get a job elsewhere. 
While Brunel was busy with things that 
should have been done by subordinates, the 
all-important ancillary matters received little 
attention. The frequent stoppages in his 
works and ruin of contractors must have been 
due to bad specifications, bad contracts and 
neglect of financial arrangements. If the 
director of a scheme is absorbed in the 
detailed survey of the land and the orna- 
mentation of the finished work, the inter- 
mediate steps naturally lack thought, plan- 
ning and control. Nothing of the great 
engineer, so far ! 

The work on which Brunel started his 
career, at the age of sixteen or seventeen, was 
the Thames tunnel, designed and built by 
his father, afterwards Sir Marc Isambard 
Brunel, Kt., F.R.S., M.I.C.E. The son 
showed such energy and courage that he 
became resident engineer at the age of 
twenty-one. He was therefore responsible 
for the adequacy of all details of design and 
construction. The tunnel, after many warn- 
ings, breached badly, flooding all the works. 
It was then discovered that there was a large 
hole in the river bed over the tunnel, caused 
by dredging for gravel, which had removed 
the overburden of clay. Young Brunel gets 
much credit for the energy, courage and 
initiative which he displayed in coping with 
this disaster, which was largely the fault of 
his father and himself. Borings, it appears, 
had been taken and were believed to show 
clay to the required depth. Many years 
afterwards, about 1849, Sir Marc Brunel 
made a long, rambling statement, from which 
one gathers he admits he knew nothing of 
geology. The borings in 1822 were, he says, 
made with defective tools, but he, Sir Marc, 
knew enough from his practical experience to 
know his way about. In short, he went on 
with the work without adequate precautions 
for during progress of the work many different 
strata, including sand and gravel, were 
encountered, while rushes of water were 





+ See page 107 of Rolt’s book. 


frequent, but Sir Marc and his son went on 
like bulls in a china shop, without doing 
anything to forestall the coming catastrophe. 
It was not till the first really bad breach 
occurred that they discovered the large hole 
above mentioned over the tunnel, thereafter 
taking the necessary steps to staunch it. 
It is difficult to excuse Sir Marc and his son 
for omitting to keep an eye on what was being 
done to the river bed over the place where 
they were working. No wonder the works 
were shut down for seven years, and the 
promoters ruined ! 

To condole with them on their bad luck 
and praise them for their subsequent 
behaviour during the flooding is like condol- 
ing with a jerry-builder for putting up an 
unsafe house, while praising him for rescuing 
his children from the ruins when it collapsed. 
If a true view of this early disaster had been 
taken by the public, the Brunels, father and 
son, would have had to turn their energies 
elsewhcre ; there would have been no fiasco 
over the Clifton Bridge, the Great Western 
Railway and the “Great Eastern”’ steamer, and 
other projects, while we should also be with- 
out the present Royal Albert bridge over the 
Tamar, the Maidenhead bridge over the 
Thames and the portals of the Box Tunnel, 
though, without doubt, Telford or many 
others could have produced satisfactory 
equivalents. Nevertheless, Brunel’s charm 
was such that his devotees included the Duke 
of Wellington and Royalty, who at last 
persuaded the Treasury to put up money 
when the public were backward in doing so 
and were, indeed, hostile. 

The next work to illustrate the futility of 
many of Brunel’s efforts is the Clifton 
Suspension Bridge, near Bath. In 1829, 
Brunel submitted four alternative designs in 
a competition for this bridge. Telford, acting 
as judge for the promoters, turned them down 
and submitted a design of his own, which, 
again, was turned down because of protests 
from Brunel. Thereafter, a further com- 
petition produced twelve designs, including 
one by Brunel, which was a modification of 
his first four efforts. He came second in this 
competition. His violent protests and argu- 
ments fascinated and subdued the judges, 
who then declared his design to be the best 
and gave him the job, on which work began 
in June, 1831, or, at least, there was an 
opening ceremony. The necessary funds not 
being forthcoming, nothing further was done. 
During the period 1829-1831, especially after 
he had been awarded the job, Brunel was busy 
on “detail,” i.e. designing Egyptian style 
towers for the abutments and cast iron 
plaques to cover them, but he did not bother 
to tell his committee that the money they 
had was quite insufficient for the project. 
The period 1831-34 was a time of riots and 
troubles in England, but money again became 
available in 1835 to start the bridge, which 
enabled the foundation stone of one abutment 
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to be laid on August 27, 1836, five years 
after the first ceremony. The second opening 
was somewhat marred by an accident owing 
to the failure of a “ detail,” which apparently 
had not received that attention for which 
Brunel is famous. The abutment was partly 
finished in 1840. Thereafter delay was caused 
by the failure of the contractor, with the loss 
of much money by the promoters. Their 
funds were exhausted by 1843, when work 
stopped. The scheme was abandoned in 
1853. Not much credit for Brunel here ! 

Brunel had maintained that this bridge 
was his first step on the road to fame, though 
its construction was abandoned after twenty 
years’ fuss and bother, a little work on the 
abutments and much wasted money. The 
extraordinary thing is that in 1860, after 
Brunel’s death, a body of members of the 
Institution of Civil Engineers raised enough 
moncy to build a suspension bridge at Clifton 
in memory of Brunel. First, this bridge had 
sets of three chains instead of the two in 
Brunel’s design, the chains having been taken 
from the Hungerford Bridge over the Thames, 
which was one of Brunel's less famous efforts, 
that was being demolished at the time the 
Clifton Suspension Bridge was being built. 
Secondly, Isambard Brunel says that the 
roadway had to be “ stiffened” and addi- 
tional “ bracing’’ provided. Thirdly, the 
width was reduced from 35ft to 30ft, while, 
fourthly, no attempt was made to complete 
the towers according to Brunel’s architectural 
designs. Very little remains of Brunel's 
bridge ; there is just a bridge at Clifton built 
by his dazzied friends in memory of Isambard 
Kingdom Brunel, but, nevertheless, generally 
known as Brunel’s famous bridge. No credit 
here to Brunel, of any kind ! 

A little insight is given here into the 
reliability of statements about Brunel’s work. 
In a footnote on page 58 of Isambard Brunel’s 
life of his father* he states that three chains 
had to be used on the Clifton Bridge because 
there were three on the Hungerford Bridge. 
On page 60 of the same work, in a description 
of Hungerford Bridge, he states that there 
were two chains on each side of the bridge, 
making four in all. Much of the early 
testimony about the Brunels, father and son, 
is similarly contradictory, incomplete and 
confusing. 

The next scheme for which Brunel is 
famous is the Broad Gauge Railway from 
London to the West. The broad gauge has 
disappeared entirely; much of the per- 
manent way he laid out is still used for a 
narrow gauge line, though only parts of it 
now form the main line, and these parts have 
been straightened. Night trains still go by 
Brunel's northern route via Swindon from 
Reading to Bristol, but the day expresses 
go by the southern route straight from Read- 
ing to the West Country via Newbury and 
Taunton, a route that had previously been 
proposed by Brunel’s opponents. The wags 
of a century ago used to say that ““G.W.R.” 
stood for ** Great Way Round.” 

No useful purpose is served by discussing 
now how nice it would be if there were broad 
gauge lines all over Great Britain, instead of 
narrow gauge. The broad gauge should have 
been discussed by Brunel with his sponsors 
before they were cajoled in the Brunel 
manner to finance such a project, which can 
only be described as “ silly” in the light of 
the fact that the North of England was being 
covered by narrow gauge lines, of which 
many hundred miles were already in existence, 
and many more sanctioned when Brunel 
proposed his broad gauge. He did not let his 
sponsors know his intentions till his scheme 
was safely incorporated by Act of Parliament 
as the Great Western Railway Company, in 
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September, 1835. The argument he put 
forward in favour of his broad gauge was so 
ridiculous that he had to drop it very soon. 
He never attached any importance to the 
problem of interchange traffic between the 
broad and narrow gauge lines, which was 
one of the main reasons given by a Royal 
Commission in 1845 for rejecting the broad 
gauge. This Royal Commission found that 
at that date there were 1901 miles of narrow 
gauge and only 274 miles of broad gauge. 
The first narrow gauge line was sanctioned 
in 1821 while Brunel’s first broad gauge was 
sanctioned in 1833. Hence, narrow gauge 
had been built at the rate of 79 miles per 
annum, while the broad gauge, starting twelve 
years later, had only been built at the rate of 
124 miles per annum. 

Why did Brunel opt for a broad gauge 
of 7ft Ojin ? Was it perhaps because his 
father had installed a short railway in 
Chatham Dockyard (for the transport of 
timber) of just this gauge ? The reasons 
Brunel gave to the Royal Commission were 
futile. When, further, he was asked why, 
when consulted by Continental clients he did 
not advise a broad gauge, his answer was 
equivocal .*t 

H. G. Wells says somewhere, that in front 
of every train there is the ghost of a horse 
drawing a carriage of 4ft 84in gauge ; 
similarly, before every train on the broad 
gauge system there was a phantom timber 
train from Chatham Dockyard driven by 
the ghost of Sir Mare Isambard Brunel, F.R.S. 

The more important details of the broad 
gauge system, to which, according to his 
admirers, Brunel devoted so much attention, 
include the following items : 

1. Locomotives. Those built to his design 
were so bad that they had to be scrapped. 
Gooch, afterwards Sir Daniel Gooch, made 
a new design which resulted in the construc- 
tion of excellent locomotives. 

2. Brunel, following his father’s practice 
at Chatham Dockyard, laid his rails on 
longitudinal sleepers. The rails were bolted 
to these sleepers, without chairs, the sleepers 
themselves being supported on wooden 
blocks, though some authorities say they 
were supported on ballast only, well rammed. 
This appears to have been the main cause of 
the shaking and discomfort experienced by 
passengers. It is said that on a 7ft gauge, 
longitudinal sleepers are cheaper than trans- 
verse sleepers. 

3. Details of the carriage design were 
neglected, with the consequence that the 
bearings and the tyres were badly wrong 
and had to be replaced, thus increasing the 
discomfort of the passengers and the expense 
to the railway. 

4. Brunel would not adopt the type of 
rail (Vignoles) that had proved its worth, but 
designed a special type of his own, of which 
many miles had to be scrapped later. 

5. One-sided stations. They would take 
too long to describe. The only thing to be 
noted is that they were soon scrapped as 
being ridiculous and quite unpractical. 

6. He designed carriages to hang low 
between big wheels. They had to be scrapped 
because of the difficulty of getting passengers 
in and out. 

These efforts can be described as original 
genius ; but a harsher explanation would 
have it that they were the results of a fond- 
ness for gadgets and overbearing conceit 
married both to ignorance of basic principles 
and indifference to details of design. 

There was a further effort of “ originality ” 
by Brunel, which leads one to think that the 
so-called hard-headed Victorians were a set 
of gullible simpletons. Brunel borrowed 


t Page 151. 
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this “ original”’ idea for an ‘* Atmospheric 
Railway” from earlier inventors. It con- 
sisted essentially of a railway line with a 
tube up to 20 miles long laid between the 
lines. The tube was about 15in or more in 
diameter, in which there was a piston, 
whose impelling force was a difference of 
atmospheric pressure on its two sides, 
produced by exhausting the air from one 
side. The piston was connected by a rod 
to the wagons, through a longitudinal slot 
all along the pipe. This slot was closed by 
a strip of leather which acted as a valve, 
opening as the rod advanced and closing 
behind it. Many pumping stations were 
built along the projected line, to furnish 
the necessary vacuum ahead of the piston. 
Eventually the machinery was sold at great 
loss, but the total amount wasted on this 
freak is not now discoverable. The whole 
set-up seems incredible, but those who are 
interested in the fantastic can read all about 
this “* Atmospheric Railway ” in a paper by 
Lieut.-Colonel Alexander, R.E., in Volume 69 
of the Royal Engineers’ Journal,’ while 
a fascinating account is also given by Mr. 
Rolt® in Chapter 10 of his book. The most 
extraordinary feature of this bizarre con- 
traption is the list of distinguished engineers 
and business men who believed in it. 


There was an earlier freak of a minor 
nature, costing only a few paltry thousands. 
Brunel borrowed an idea for a “ Gaz” 
engine from his father. The engine was a 
device for producing power by creating a 
pressure difference between a heated gas 
and a cooled gas. Details are not readily 
available, and are not at this date of import- 
ance. The whole fantasy was based on 
Faraday’s discovery of the liquefaction of 
gases. After much time and money had 
been spent on this gadget, Brunel had to 
admit failure. The extraordinary thing is 
that the Admiralty was induced to put up 
some money (only £200) for the experiments. 
They are not such an easy mark nowadays ! 
The Brunels spent a lot of time on this 
device for fifteen years, off and on, at a 
cost of £15,000. While Beamish,’ an inti- 
mate friend of Brunel, does not mention him 
in connection with this folly in his book 
dated 1862, Brunel’s son, Isambard,’ gives 
equal credit to father and son. (Faraday 
was one of the sponsors of Brunel for his 
election to the Royal Society in 1830.) 

Through all these failures, Brunel was full 
of courage and determination to persevere. 
Through his magnetism he attracted a few 
able collaborators (chiefly Gooch and 
Scott Russell), who pulled him through by 
revising his unpractical schemes so that 
after having ruined their sponsors, they 
worked for a few years. 

Brunel’s efforts as a designer of great 
steamers must now be considered, the 
vessels in question being “* Great Western ” 
(1340 tons), “‘ Great Britain ’’ (3270 tons), 
and *‘ Great Eastern ’’ (18,915 tons). Full 
details of these ships are given in many 
places, including Rolt’s book, which is the 
easiest for reference.® 

““ Great Western,” launched in 1838, 
was a wooden ship more than twice as big 
as any steamship previously to cross the 
Atlantic, though not the first to do so. She 
caught fire almost immediately on her first 
voyage, owing to a minor fault in design (a 
faulty “‘ detail” again). The damage was 
made good in about eight or nine days, when 
a second start led to a brilliantly successful 
voyage, lasting about fifteen days ; later, 
her best crossings took about thirteen days. 
““Great Western” did sixty-seven cross- 
ings in eight years, and then disappears from 
history, so far as Brunel’s biographers are 
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concerned, though Colonel Alexander’ says 
she was broken up in 1857 after continuous 
service since 1838, less than twenty years. 
She was built on principles of design laid 
down by Sir Robert Sepping, Surveyor to 
the Navy, but Brunel gets all the credit 
from his worshippers. 

His great achievement in big ship design 
is stated to have been due to his realisation 
that the volume of a sphere increases as the 
cube of the diameter, while the surface 
area only increases as the square. Hence 
Brunel deduced that the capacity of a ship 
for cargo (which is proportional to the 
volume) could increase faster than the 
horsepower which is required to drive her 
and is proportional to the surface friction, 
more or less. There is not much in reality in 
this theory because of the many other fac- 
tors involved. 

Taking the figures given by contempo- 
raries, and assuming that the term “ gross 
register ’’ means the same as “ gross ton- 
nage,”” it is easy to calculate the relative 
increase from “* Great Britain” to “ Great 


Eastern.”” The indicated horsepower in- 
creased from 1500 in ** Great Britain” to 
8300 in ‘Great Eastern,” that is, 5-5 


times, while the gross tonnage increased 
from 3270 to 18,915 tons, or 5-8 times. 
Though Brunel was able to convince his 
supporters that a big ship carried more than 
a little ship, he was not able to show that 
there was much change in the ratio of indi- 
cated horsepower to gross tonnage. As 
the figures for shaft horsepower and net 
tonnage are not available, the true percentage 
advantage due to increased size cannot be 
calculated, ifany. The difficulty of launching, 
and the world-wide lack of large enough 
docks, or deep enough harbours, did not 
bother Brunel or his backers. They all 
went on to build “Great Britain,” 
more than twice as big as “Great 
Western,” and when she was a horrible 
failure, went on to ‘“‘ Great Eastern,” 
nearly six times bigger than “* Great 
Britain,’ and hence able to cause propor- 
tionately greater losses to her promoters. 
The history of “‘ Great Britain ” is one 
of disaster and ruin. She had screw propel- 
lors, invented by Sir F. P. Smith. Screws 
were used by the Rennie Brothers, in 1838, 
but not in such a big ship as “ Great 
Britain,” the biggest ship that had ever been 
launched up to that time. She was an iron 
ship, but Brunel, that master of detail, had 
not thought of the fact that iron affects 
magnets and therefore compasses. She was 
therefore wrecked in Dundrum Bay, Co. 
Down, while her captain thought she was 
off the Isle of Man. After the ship had been 
towed off and repaired, her owners were 
ruined. It is a curious quip of idolatry that 
this disaster is considered a proof of the 
correctness of Brunel’s theory of building 
iron ships, especially as the theories were 
not Brunel’s, but Sir Robert Sepping’s. The 
change made in “ Great Britain” when 
her wreck was rebuilt was a reduction of 
50 per cent in her “ nominal ” horsepower 
(whatever that may mean) and an alteration 
in her masts to make her into a three-masted 
full-rigged ship, steam-assisted ; as such, 
she was able to sail at 10 knots. Thereafter, 
she made thirty-two voyages in twenty-three 
years, mostly to Australia, though she also 
carried troops to the Crimea, and to India 
during the Mutiny. After being laid up for 
years she was sold and turned into a sailing 
ship, till, in 1886, she was so badly damaged 
in a storm that she was laid up in the Falk- 
land Isles where she was scrapped in 1937. 
The above short history leaves out the 
failures in her early voyages, due to what are 


THE ENGINEER 


called “teething troubles,” a euphemism 
much used, even to-day, for faulty design 
or careless construction, or both. The 
whole record cannot be said to redound to 
the credit of anyone. 

Brunel’s last great undertaking was to 
Start building “Great Eastern.” Details 
of practically every misfortune that befell 
this unlucky vessel are given at great length 
by Isambard Brunel in his lengthy life of his 
father, published in 1870.2 To do Brunel 
justice, he himself never claims more than 
to have studied what others had done, and 
to have adapted it to his enlarged scale, 
whether it was a bridge, a railway or a 
steamer. For instance, in February, 1854, 
Brunel says, in connection with “ Great 
Eastern,” that he determined on “‘ the mode 
of construction now adopted of a cellular 
bottom.” One may be sure that he would 
have claimed the credit for this method of 
construction, if he could. He discovered 
that a big ship would carry more than a 
smaller ship ; further, that if a ship were 
big enough it could carry the coal for a 


long voyage, hence “Great Britain,” 
and if still bigger, enough for there and 
back, hence “Great Eastern.” Not 


really world shaking ! 

We have seen that the Surveyor to the 
Navy had provided the principles of design 
for “Great Western” and “ Great 
Britain.”” The Royal Navy built many iron 
vessels after 1845. Would not those be the 
ships that adopted the cellular bottom, 
which Brunel very naturally adopted and 
adapted ? The whole detail of the design 
appears to have been left to J. Scott Russell, 
who, according to Brunel, was one of the 
first practical men of the day, and had assisted 
him in “ maturing his plans.” Scott Russell 
seems, undoubtedly, to have designed the 
ship based on Brunel’s proposals, i.e. 
general specification of requirements. This 
was claimed by Russell at the time, and 
never queried by Brunel, who, however, 
was very angry when a London newspaper, 
in November, 1854, seemed to him to slight 
his share in the work. Russell blotted his 
copybook some years later by gun-running 
to the State of Massachusetts during the 
Civil War. The Institution of Civil Engineers 
turned him off the Council for this, which, 
however, does not impugn his ability or 
achievements as an engineer. 

The contractors for ‘“ Great Eastern ” 
were ordered to proceed in November, 1854, 
and completed the hull three years later. 
Nobody appears to have thought out the 
problems of launching this large vessel, 
nearly 700ft long and 19,000 gross tonnage, 
so that things were going wrong the whole 
time—chains breaking, anchors slipping, 
presses bursting, moorings worthless, &c., 
&c. Preparations were made for launching 
on November 28, 1857, but the accidents due 
to inefficiency made it January 31, 1858, 
before “‘ Great Eastern” took the water. 
Brunel admits in a letter to a friend that 
they had “several assistances from nature 
to counteract any of our bungling.” Rolt 
says there was bungling over the launching 
from early in November, 1857, but, dutifully, 
Isambard Brunel slides over the first three 
weeks of failure, giving just one more 
instance of the unreliability of much of the 
*“‘evidence”’ about the Brunels and their 
works. Anyway, the difficulties and delays 
since 1854 were such that the owners of 
“Great Eastern,” the Eastern Navigation 
Company, were ruined by January, 1858, 
when she was launched, and could raise no 
more funds for completing her. However, 
some optimists, including Sir Daniel Gooch, 
formed a “‘ Great Ship Company” late in 
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1858 to continue the work. Brunel was a 
sick man by then, who had to go to Egypt 
for his health for some months. When he 
returned, in May, 1859, he could do very 
little more about this great ship, whose 
troubles were just beginning, though he 
gave all his time to her (back-seat driving 7). 
She had paddle wheels, screw and six masts, 
while Isambard Brunel says the engines 
were 1000 nominal horsepower for the 
paddles and 1600 nominal horsepower for 
the screw. (The relation (if any) of “* nom- 
inal”’ to “indicated ’’ horsepower is not 
known.) Other authorities give the indicated 
horsepower for each of the engines, but 
not the shaft horsepower. 

However, “ Great Eastern” having left 
her moorings at Deptford on September 7, 
1859, for the first time, a week before Brune! 
died, had a serious accident on her way to 
Weymouth, which caused her to be taken 
to Southampton for the winter. 

This accident was due to a mixture of 
carelessness by personnel and designer. It 
caused several deaths, at whose inquest Scott 
Russell said he had designed the vessel, 
though the general idea was Brunel's. 

The “* Great Eastern ”’ at length sailed for 
New York for the first time on June 17, 1860. 
Her bearings were faulty and had to be 
replaced when she got back to the United 
Kingdom, which delayed her next passage 
to America till May 1, 1861, returning in 
August, 1861. On her next journey, one of 
her boats broke loose in a gale, smashing one 
paddle. Brunel had considered this huge 
ship to tower so far above sea level that 
waves could never reach her boats—hence the 
fixed outboard davits. The other paddle 
then also smashed, while her rudder was 
damaged, but she got back to Cork. In 
1862 she did two more return journeys, but 
on the third she struck an uncharted rock in 
Long Island Sound. ‘“ Uncharted” seems 
unlikely! She managed to get back to 
England in 1863, and was patched up again. 
This grounding showed the value of her 
double bottom, for she survived the great 
hole that was torn in her hull. After three 
more return journeys, her second owners, the 
Great Ship Company, were ruined, and sold 
“Great Eastern” for £25,000 to Sir D. 
Gooch and friends, who were the bond 
holders of the Great Ship Company. The 
ship was immediately chartered for cable 
laying (for £50,000—not a bad deal for 
Gooch !) and laid many useful cables. There- 
after there were a few passages to America 
followed by a shabby period of various 
activities, ending in the ship being broken up 
in 1888, less than thirty years after she was 
launched, having spent her last years as a 
“* show boat ” moored in the Mersey. 

The following summary outlines the prin- 
cipal facts about the three chief works on 
which Brunel's fame is based. 

The Clifton Suspension Bridge was not 
built by Brunel, nor to his design. 

The Broad Gauge Great Western Railway 
no longer exists. It was a silly thing to start 
at a time when the narrow gauge already had 
a big lead in England. 

Brunel’s designs for locomotives, railway 

carriages, rails and stations had to be 
scrapped. 
S.S. “Great Eastern” ruined two com- 
panies successively ; the principles of his 
design were copied from the Royal Navy ; 
her construction was accompanied by a 
maximum of carelessness ; she cost nearly 
£1,000,000 and was sold for £25,000; she 
laid some cables and did a few more voyages 
across the Atlantic. She spent her remain- 
ing years, as stated above, as a “* show 
boat” moored in the Mersey. 
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Brunel built many bridges and other works, 
some of them of considerable distinction, 
such as the Royal Albert Bridge over the 
Tamar and the Maidenhead Bridge over the 
Thames, previously mentioned. Many of 
Brunel’s contemporaries, however, were more 
than equal to him, while nothing Brunel did 
entitles him to the veneration accorded him 
by his biographers. Brunel is not in the same 
class as Inigo Jones and Wren, or Robert 
Stephenson, Telford, Trevithick and Rennie. 

However, two presidents of the Institution 
of Civil Engineers have included eulogies of 
Brunel in their inaugural addresses. They 
were Sir William White, in 1903, and Sir 
Allen Quartermaine, in 1952. 

In the foregoing account nothing has been 
set down in malice, but the extenuations of 
Brunel’s achievements by his relatives and 
friends have been scrutinised. Their writings 
consist not of technical explanations of the 
faults and disasters that accompanied Brunel's 
activities, but of adulation of his charm and 
magnetism. He had energy, courage and 
imagination in abundance, but lacked 
balance, judgment and the faculty of criticism, 
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especially self-criticism. He could charm and 
persuade princes and dukes, bankers and 
Treasury officials, but he failed to hypnotise 
engineers, though he tried hard on Robert 
Stephenson and Telford, Gooch and Scott 
Russell. They remained friendly, but uncon- 
vinced. Brunel was a great personality, but 
lacked the essential qualities for an engineer. 
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“Monarch” Class Diesel Engine 


To meet the demand for higher power, Mirrlees, Bickerton and Day, Ltd., has 
designed a new engine based on a specification prepared in collaboration with 


prospective users. 


It is planned to produce six, eight and ten-cylinder units of 


these “* Monarch”’ class four-stroke, vertical, single-acting turbo-charged engines 
to provide powers ranging from 1600 s.h.p. at 200 r.p.m. to 4000 s.h.p. at 3000 
r.p.m. at a brake mean effective pressure of 138 lb per square inch. 


INCE the introduction of the “K” 

range of vertical in-line and vee-form 
engines which are available naturally aspi- 
rated, pressure-charged and pressure-charged 
with air intercoolers, Mirrlees, Bickerton and 
Day, Ltd., has been engaged in the develop- 
ment of a new engine. This new unit has 


been designed to extend the range of applica- 
tions for marine propulsion already covered 
by existing engines built by the company. 
Increasing demand for main propulsion units 
of higher power for installation in distant 
water trawlers, coasters and tugs was largely 
instrumental 


in stimulating the effort to 


satisfy the demand and to ensure that the 
engine meets requirements, the specification 
has been written in close collaboration with 
representatives of the prospective owners. 
Three main requirements emerged from the 
discussions, namely : reliability with maxi- 
mum availability ; long periods of trouble- 
free running between maintenance periods, 
and accessibility plus ease of maintenance to 
allow of a quick turn round. Development 
of the design has been based on these three 
fundamentals and upon successful elements 
of the well-proved “* K ” engine ; however, 
one major change from previous practice 





Six-cylinder Mirrlees ** Monarch ’’ class engine 
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is the removal! of the engine-driven lubricating 
oil, fresh-water and sea-water pumps, in 
favour of motor-driven units. Another 
factor influencing this decision was that 
experience had shown the need to ensure after- 
cooling of both oil and water. 

Cast iron construction has been adopted 
as against fabricated construction in order to 
ensure a good degree of robustness, while the 
scantlings adopted provide for the stresses 
being kept low and that’ there is ample 
margin to cover for any mishandling. Further- 
more, the incorporation of through bolts 
which are pretensioned means that the main 
frame work is free of tensile loads caused by 
firing pressures. Other points in the design 
are the adoption of separate valve cages for 
air and exhaust valves to assist in the scheme 
of maintenance, and the fitting of a hydraulic 
governor which gives a speed range of 5 to 1. 
Either Brush or Brown Boveri turbo-chargers 
can be fitted, and the design allows the turbo- 
charger, together with the air intercooler, to 
be mounted at either end of the engine to 
suit the particular installation. Matching 
tests with both designs of blowers are at 
present in hand so that the customer’s 
preference can be met. At present it is 
intended to build the engine in line form as 
six, eight and ten-cylinder units and a number 
of orders have been placed already for the 
six and eight-cylinder models. The first unit 
made its appearance at the Engineering, 
Marine, Welding and Nuclear Energy Exhibi- 
tion earlier this year and a brief description 
appeared in THE ENGINEER of May 8. A 
sixteen-cylinder vee engine is projected, but 
this will be produced initially for industrial 
purposes. The new range of engines has 
been designated the ** Monarch ”’ class. 


ENGINE DESIGN DETAILS 

As designed, the ‘‘ Monarch ”’ four-stroke, 
direct-injection, direct-reversing, vertical in- 
line, single-acting engine has a bore of 19in 
by 27in stroke, giving a piston speed of 1350ft 
per minute at 300 r.p.m., and a compression 
ratio of 11-35 to 1. The main bearing has a 
diameter of 15in, the corresponding figures 
for the crankpin and the gudgeon-pin being 
14in and 74in respectively, while the starting 
air pressure is 400 Ib per square inch. Our 
illustrations show a six-cylinder engine, and 
the table records the continuous rated output 
of the six, eight and ten-cylinder engines, 
while the accompanying diagram gives the 
performance curves of the unit. 


S.h.p. at 138 b.m.e.p S.h.p. at 150 b.m.e.p 
R.p.m - - - 
6 ee ee ee ie 10 
| cylind- | cylind- | cylind- | cylind- | cylind- icylind- 
ers | ers ers ers | ers ers 
200 1600 2125 2665 1745 2310 2890 
210 1680 | 2230 | 2800 1830 2425 | 3035 
230 1840 | 2450 | 3065 | 1995 2660 |, 3320 
250 2000 | 2665 3330 | 2170 2890 | 3610 
27S | 2200 2930 3670 2380 3180 | 3975 
300 2400 3200 4000 2600 3470 | 4340 
| 





} 





The bedplate, column and cylinder-block 
castings are secured solidly together by long 
high-tensile steel bolts, which are given a 
predetermined amount of stretch so as to 
take up the firing loads. Cast in the base of 
the deep section bedplate is a manifold from 
which lubricating oil is supplied through 
drilled holes to the engine. The camshaft is 
housed in a separate chamber within the 
column, which forms the upper part of the 
crankcase, and the construction is such that 
the camshaft can be withdrawn athwartships 
thus facilitating maintenance. Inspection 
doors are of a size sufficient to permit the 
removal of pistons and connecting-rods 
without the need to disturb the cylinder 
head. On the camshaft side of the engine, 
automatic spring-loaded explosion doors 
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Cylinder heads and valve gear 


with flame traps are fitted to the crankcase 
covers. On the column is mounted the 
cylinder casing carrying the cylinder liners, 
which are free to expand downwards. The 
cylinder head, also of cast iron, has two air 
inlet and two exhaust valves, carried in cages, 
an automatic air starting valve, a relief valve, 
maximum pressure indicator cock and fuel 
nozzle. In addition, there is a decompressor 
braking valve designed to reduce the time 
taken for reversals, by bleeding off air on 
the compression stroke, and is useful when 
** emergency stop ”’ is called for. 

There are four pressure rings and one 
scraper ring above gudgeon-pin and a second 
scraper ring at the bottom of the piston, 
which is of cast iron and oil cooled. The 
oil is suppli¢d from the engine pressure 
system via main bearings and the drilled 
connecting-rod, while the oil return is via 
sight flow indicators. The crankshaft is 
machined from a solid steel forging and is 
carried in white-metal-lined steel shell bear- 
ings. The half-coupling, to which the fly- 
wheel is bolted, is forged solid with the shaft. 
A helical gear train from the crankshaft 
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Performance curves of Mirrlees ‘‘ Monarch” engine 
1840 b.h.p. at 230 r.p.m. 


drives the hollow high-tensile steel camshaft, 
which is fitted with ahead and astern cams and 
through which lubricating oil is fed to the 
bearings. Individual pumps, mounted on the 
column above the camshaft, supply fuel 
which is passed through two filters through 


short pipes of equal length to the injectors. 
A hydraulic governor controls the engine 
speed and there are control levers for speed 
selection, starting and manceuvring, the 
manceuvring shaft being actuated by air-servo 
cylinders. 

During a recent visit to the works at 
Stockport, we saw one of the new series of 
engines on test and observed the performance 
of a six-cylinder engine running over a range 
of speed at a brake mean effective pressure 
of 138 Ib per square inch. The engine was 
also run at a brake mean effective pressure 
of 150 Ib per square inch and its manceuvring 
capabilities adequately demonstrated. Of 
particular interest to those who have to 
operate the machinery and those whose 
responsibility it is to keep time in port down 
to a minimum was the demonstration of the 
system evolved for carrying out various 
maintenance operations, using the tools and 
appliances specially designed for this purpose. 

As mentioned earlier, the piston and 
connecting-rod can be removed through the 
inspection door and to carry out this par- 
ticular job the valves and valve cages were 
removed and long studs introduced and 
screwed into tapped holes in the cylinder 
crown. The studs were attached to a lifting 
plate and the piston and connecting-rod 
raised from the big-end bearing and then 
lowered until the piston rested on a piston 
sledge, at inspection door level, and the 
connecting-rod was suspended in the sump. 
The long studs were removed and the piston 
on its sledge was levered through the inspec- 
tion door, over a roller fitted to the lower 
edge of the door, as illustrated herewith. 
Then the lifting plate was attached directly to 
the piston crown and both the piston and the 
connecting-rod, weighing about 1700 Ib, 
were lifted clear within the allotted time of 
thirty minutes. In similar manner the 
removal of the big-end bearing was demon- 
strated and the main bearing caps and shells, 
all the operations being completed easily 
within the time estimated. The following 
table sets out the times for removal and refit 
of a number of items. 








Item Weight, | Removal, Refit, 
b minutes minutes 
Valves and valve cages 66 | 30 ww 
Piston and connecting-rod 1690 30 3 
through crankcase door 
Big-end bearing . ; $32. | 20 40 
Main bearing caps and shells 400 | 20 40 
Cylinder liner ‘ pa 15ss0 | 10 15 
Cylinder head 2600 | $0 50 
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The engines are arranged to burn heavy 
fuel and to facilitate testing of the ** Monarch” 
class an extension is being built to the works 
which provides test space sufficient to take 
three engines. A number of engines are 
already on order for installation in trawlers 
and the company considers that the unit is 
suitable for multiple-unit propulsion pur- 
poses. As an example of such an application, 
it is stated that two six-cylinder engines, 
coupled to a twin input gearbox, will have an 
output of 5000 s.h.p. at 300 r.p.m., with a 
brake mean effective pressure of 1501b per 
square inch on an all-up weight of 190 tons 





Piston on sledge being withdrawn together with 
connecting-rod through crankcase door 


Technical Reports 


The Influence of Drag Characteristics on the Choice 
of Landing Approach Speeds. By D. Lean and R. 
Eaton. A.R.C. Current Paper No. 433. H.M. 
Stationery Office. Price 4s.—A study has been made 
of the lift-drag characteristics of nineteen jet aircraft 
which have minimum comfortable approach airspeeds 
that are fairly well established. On about half these 
aircraft drag effects, which determine speed stability, 
were stated to limit the approach airspeeds, though 
there was naturally some lack of unanimity as to the 
level of the effect which could be classed as tolerable. 
Limiting values of speed stability are proposed for 
the three types of landing approach used for carrier, 
airfield and instrument landings. The speeds corre- 
sponding to these stability levels are in fair agreement 
with those actually used, even for those aircraft whose 
approach speeds were not primarily limited by drag 
effects. It is considered that drag effects must be 
taken into account in estimating approach airspeeds, 
and that this process materially improves the predic- 
tion of approach speeds for the latest types of aircraft. 

Further data should be collected and analysed in 
order to confirm or modify the form or level of the 


proposed limits. 


The Conversion of lonospheric Virtual Height- 
Frequency Curves to Electron Density-Height Profiles. 
Department of Scientific and Industrial Research : 
Radio Research, Special Report No. 28. H.M. 
Stationery Office. Price 3s. 6d.—Penetration fre- 
quencies of radio waves in the ionosphere are regu- 
larly tabulated and circulated by agencies controlling 
ionosphere sounding stations. From these reports 
knowledge is gained of electron densities at the peaks 
of the reflecting layers, but for detailed investigation 
of the physics of the ionosphere it is desirable that 
the variation of electron density should be studied 
at other heights. It has been known for a long time 
that the shape of the h'{ f) curve depends on the way 
the electron density N is distributed with height /, but 
it is only recently that the calculation of N(A) curves 
from the h'( f) curves has become practicable. This 
has now been done with a computer, using the A*( /) 
curve as input data and producing the N(A) curve in 
about twenty seconds. The method described is a 
general one, but the report is written with specific 
reference to the calculation designed for a Ferranti 
“ Pegasus ’’ machine. 
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Powerful Lighthouse Equipment 


for 


India 


A lighthouse equipment of over 5,000,000 candlepower being built by Stone-Chance, 

Lid., for the Government of India, is one of the most powerful lights constructed by 

the firm for many years. In this equipment the light froma 3-5kW lamp is con- 

densed into two beams so arranged that as the lens assembly is rotated at 3 r.p.m.a 

double flash is transmitted every twenty seconds. In clear weather this flash will 
be visible at a distance of some 45 sea miles. 


LIGHTHOUSE equipment, now in its 
final stages of works erection at the new 
factory of Stone-Chance, Ltd., Lighthouse 
Works, Gatwick Road, Crawley, Sussex, 
has a beam intensity of 5,100,000 candelas, 
and when installed will have a range of over 
45 miles in clear weather. This equipment 
has been made for the Dwarka lighthouse in 
the mouth of the Gulf of Kutch, Saurashtra 
State, India, some 350 miles 
Bombay. When in service the new light 
will be one of the most powerful in Asia. 
Our illustrations show the main parts of 
the equipment assembled at the maker's 


works and the drawing we reproduce shows 


E. 


north of 


the final assembly on site. The optic or 
lens array is rotated at 3 r.p.m. and is designed 
to transmit a double flash every twenty 
seconds. This lens array is a Third Order 
(500mm focus) design and the illuminant is a 
3-5kW, 100V lamp. A standby lamp is 
mounted on the same bracket as the lamp in 
use and is brought into effect upon failure 
of the service lamp. The automatic lamp 
exchanger device fitted for this purpose 
brings the standby into focus immediately 
it comes into operation. 

The lens array comprises two lens panels, 
each set at 1284 deg. and having their axes 
at 90 deg. The remaining 103 deg. arc of 
the assembly is pro- 
vided by two metal 
blanking screens, 
which give the long 
eclipse period for the 
light. One of these 
screens is hinged to 
provide a door which 
can be seen open in 
one of the illustra- 
tions. 

The optical assembly 
of the light is mounted 
on a pedestal through 
a conventional mer- 
cury bath “ bearing,” 
which ensures free 
almost frictionless 
rotation. This pedes- 
tal and the drive mech- 





anism are mounted on 
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a common baseplate 
and the whole assem- 
bly is enclosed in a 
10ft 6in diameter lan- 
J tern. The lantern has 

a lower portion or 
murette built up of cast 
iron segments, bolted 
together. A_ section 
io above the murette is 
4+ glazed with #in thick 
curved glass panels 
U + and the lantern roof of 


























copper sheets is sur- 
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| ventilator. A series of 

louvred pockets round 
4 the lower part of the 
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inlets which can be 
adjusted as needed. 
The lens array is 
I rotated by the weight- 
actuated clockwork 
mechanism shown in 





9’. 9% 


———}— 
I. 









































11'- 344" DIA. 





lantern showing optical arrangement, pedestal and rotating 
Section through 


one of our illustra- 
"| ‘tions. The weight 
\ cable drum of this 
mechanism is rewound 
every four hours by an 
2 electric motor, the cur- 
rent supply of which 
is switched on by the 
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weight contacting a trip switch at its lowest 
point in its guides and switched off by a second 
switch at the top position of the weight. 
Bevel gearing through which the motor drives 
the cable drum is coupled to the drum itself 
by a spring-loaded friction clutch to prevent 
damage to the gearing should the cut-out 
switch fail to act. In the event of a failure 





Optical apparatus with blanking screens which pro- 
vide the long eclipse period. The automatic lamp 
changer can be seen in position within the lens 


of the winding gear an alarm bell is sounded. 
All parts of the gear train are designed to be 
quickly removed and replaced in daylight 
hours to ensure that the light is serviceable 
without fail at night. The shafts of the gear- 
ing and governor are all mounted on ball 
races carried in screwed housings on the 
cabinet sides to facilitate maintenance and 
repairs. The final drive to the lens array is 
transmitted through a vertical pinion shaft 
meshing with a gear ring in the base. 

As already mentioned, the rotating section 
of the equipment is supported on a mercury 





The 10ft 6in diameter lantern for housing the 
optical apparatus 
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bearing and it is maintained centrally by a 
series of horizontal rollers round the sides. 
In the unlikely event of the mercury level 
falling, rollers are arranged round the bottom 
of the assembly to register on a support path. 
About every five years it is necessary to renew 
the mercury and clean the support assembly, 
and for this purpose the support column of 
the pedestal has a heavy square section 
thread machined round its upper part. 
Through this threaded section of the pillar 
the annular trough containing the mercury 
can be lowered to leave the lamp supported 


ie ee 


} 


+ 





Optical apparatus weight actuated clockwork drive 
mechanism 


on its roller path, whilst maintenance work 
is easily completed in daylight hours. 

The lighthouse will normally receive its 
power supply from the mains and an a.c. 
mains regulator is provided to maintain the 
voltage at 220V, +24 per cent, when the 
incoming voltage fluctuates between 220V, 
+15 per cent. A control cubicle of sheet 
steel mounted on the wall of the lantern 
accommodates all the relays and fuses for 
the winding and illuminating equipment. 
Duplicate transformers are provided to 
transform the 220V mains or standby supply 
down to 100V for the lamp. A standby 
diesel generator set provided has a six- 
cylinder, cold-starting engine, developing 
30 b.h.p. at 1000 r.p.m. on a twelve-hour 
rating. This 10kW set automatically comes 
into service in the event of a mains supply 
failure to keep the lighthouse in full effective 
operation. 

An equipment of interest now being made 
at these works is the recently developed 
‘** Power Beam” beacon for use at sea and 
on air routes. This beacon has a two-tier 
lens system comprising six half-panels of 
unplasticised clear ‘* Perspex” welded 
together. The two lens tiers are super- 
imposed and they can be set to provide 
either six or twelve separate beams. To 
provide the required character combinations, 
blanking screens, colour filters or spreading 
panels can be fixed in front of the panels. 

The speed at which the beacon can be 
rotated can be one revolution every ten, 
twenty or thirty seconds, and it is fitted with 
an automatic lamp changer having four 
lamps. 
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Re-Motoring of a Strip Mill 


In the removal and replacement of the motor drives of the continuous strip mill of 

Richard Thomas and Baldwins, Ltd., Ebbw Vale Works, some 1500 tons of equip- 

ment was removed and the new plant installed in nineteen days. This work, for which 

The General Electric Company, Ltd., was the principal contractor, started at 

9 a.m. on August |, and the mill was ready for an experimental start, running light, 
on August 19, one day ahead of schedule. 


| agen have been received of a fine 
example of planning and effective 
co-ordination in a major re-equipment scheme 
which took place in carrying out the re-motor- 
ing of the continuous strip mill at the Ebbw 
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experimental start running light. The main 
contract for this scheme of electrical re-equip- 
ment was placed with The General Electric 
Company, Ltd., in 1957, the consultants for 
the electrical and civil work being McLellan 


——— 


~~ MOTOR ON 
SKID RAILS 





I BEAM SKID RAIL 


Diagram showing method of installing the new motor drives 


Vale works of Richard Thomas and Baldwins, 
Ltd., at the beginning of August. This work, 


which involved the removal of 1500 tons of 


machinery and its replacement by new equip- 
ment, was started at 9 a.m. on August |. It 
was completed one day ahead of schedule on 
August 19, when the mill was ready for an 


and Partners, who were assisted on the civil 
side by W. S. Atkins and Partners. The 
other contracting firms involved in the work 
were Davy and United, Ltd., Associated 
Electrical Industries, Ltd., and Sir Robert 
McAlpine and Sons, Ltd. 

The main components of the new equip- 





Gearboxes and pinion housings in position at the rear of the six-stand mill, ready for lining up, at the 
end of the first week of the operation 
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The motor room twenty-four hours after the start of the operation, when the old 
motors had been removed. Foundations are being prepared for the new motors 


ment to be installed for the mill included the 
drive motors, rectifiers and transformers, 
circuit breakers, copper busbars and cables, 
mill control equipment, protection equipment 
and instrumentation. As it was required to 
run the mill up to the last moment before 
changeover, it was necessary to complete the 
installation beforehand with the sole excep- 
tion of substituting the new motors for the 
old. Under the scheme evolved the new and 
larger motors were to be erected on the 
motor room floor behind the existing drives 
for preliminary running tests. Preparations 
for the new drives necessitated the moving 
of two of the three motor generators supply- 
ing the original mill drives. One of these 
sets was taken out of commission completely 
and another removed bodily on to new 
temporary foundations during the August 
holidays in 1958. At the same time, all 
the original stand drive d.c. circuit breakers 
were transferred from the basement to sites 
adjoining the motor foundations, and a 
temporary SOOV d.c. system installed. This 
operation left room for a new 750V main 
circuit installation and cooling system to be 
erected and partly commissioned before the 
1959 changeover. During May and June this 
year the new machines were erected behind 
the existing motors upon temporary bases 
built up from structural steel sections. 

As already stated, the removal of the old 
equipment began at 9 a.m. on August 1, 
and in an illustration on this page there can 
be seen the state of the motor room twenty- 
four hours later. By that time more than 
1000 tons of equipment had been removed. 
By the following Sunday afternoon, the first 
of the new pinion housings, each of which 
weighed some 30 tons, had been put into 
place, and by the next day all the pinion 
housings to be renewed on the roughing 
mills and six-stand finishing line were in place. 
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As the reconstructed 
foundations then 
became available the 
electric motors, gear- 
boxes and other major 
items were lifted in. 
The method of install- 
ing the motors can be 
seen in the diagram we 
reproduce. For the 
purpose slideways com- 
prising heavy I-beams, 
topped by railway rails 
and supported by twin 
stacks of packing, 
were erected across 
the space between the 
two supporting walls. 
Next, the new motors 
were jacked up toallow 
rails to be placed be- 
tween the tops of the 
temporary bases and 
the motor bed-plates, 
these rails being at the 
same level as those of 


the slideways. The 
motors were then 
traversed into posi- 


tion above their new 
foundations by winch- 
es the cables of which 
were secured to hauling 
lugs on the motor 
baseplates. The opera- 
tion was completed by 
lowering the motors 
vertically on to the new 
foundations. This was 
carried out by suc- 
cessive removals of 
sections of packing 
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whilst a motor was temporarily supported. 

The total weight of the motors thus moved 
was 484 tons, the largest unit weighing 120 
tons. The motor baseplates were specially 
designed to withstand without distortion the 
abnormal horizontal and vertical forces 
involved in the move and were also provided 
with lugs and lifting pads to facilitate the 
work. Accurately machined and calibrated 
surfaces near each bearing greatly simplified 
final lining up and coupling, which was 
completed on August 19, when the mill was 
ready for light test running. 

It is stated by Richard Thomas and 
Baldwins, Ltd., that with the new electrical 
drives totalling some 36,000 h.p., a significant 
increase in Output is expected from the mill. 
In addition to this work the firm has carried 
out a large amount of replacement and main- 
tenance work in other areas of its hot mill. 
In a smaller, but equally concentrated, effort 
a few weeks earlier, a fourth stand was added 
to the three-stand cold reduction mill. Last 
month, also, the first of three 120-ton open- 
hearth furnaces, being constructed to replace 
three of 90 tons capacity, was brought into 
operation, and work is now proceeding on 
the second furnace. 

In the Bessemer department, plans are 
being made for the adaptation of one of the 
four converters to “* L.D.” top blowing, the 
system of steel-making to be used at the new 
Spencer Works at Llanwern, near Newport. 
At present all four converters are equipped 
for oxygen/steam blowing, which has enabled 
the department to produce steel rivalling 
that from the open-hearth department for 
use in extra deep drawing. Greater econo- 
mies are expected, however, from this 
“L.D.” system by which oxygen is blown 
from above instead of through the bottom of 
a converter. 


Oxy-Town Gas Flame Hardening 


HE system of flame hardening using 

oxy-town gas developed by Firma. Paul 
Ferd. Peddinghaus, of Gevelsberg, West- 
phalia, Germany, has been applied in a 
steadily widening field of industry over the 
past ten years. The equipment was first 
developed by the firm in its own works, 
to enable the use of relatively cheap and 
easily available town gas for flame hardening 
the jaws of drop forged vices which were, 
and still are, made in very large numbers. 
The results attained with this original 
equipment were so successful that the firm 
decided to develop machines for other 
applications where a controlled depth of 
surface hardness without risk of distortion 
was required. For this purpose a special 
section was set up at the Gevelsberg works, 
both to develop equipment and to undertake 
flame hardening work for other firms. From 
this time development was rapid and the 
process was introduced in a steadily widen- 
ing field of industry in Germany and other 
countries. The Peddinghaus system was 
introduced into this country by Surfard, 
Ltd., Abford House, 15, Wilton Street, 
London, S.W.1, and was described in our 
issue of February 29, 1952. 

An important step in extending the scope 
of the equipment and introducing means of 
complete automatic control was the develop- 
ment of the “ Milliscope.” This automatic 
temperature control instrument operates on 
the principle of an incandescent lamp 
pyrometer, and through it a constant check 
is maintained on the temperature of the 
work at the point of heating. The instrument 
shows on a dial variations from the preset 


temperature and it is generally coupled to 
the machine controls to adjust the supply of 
gas or vary the speed of work or nozzle 
traverse to ensure constant results. 

A range of universal and standard machines 
which is now available with a large selection 
of burners cover the requirements for 
hardening most sizes of flat, rounded and 
profiled shapes and gear teeth. In addition 
special purpose equipment has been devel- 
oped, frequently using standard compo- 
nents, to suit particular requirements. One 
such special installation was that at the 
works of Ruston Bucyrus, Ltd., Lincoln, 
described in our issue of March 20, 1959. 

In the course of a recent visit to the 
Peddinghaus works we were shown in 
operation a variety of the special machines 
which have been developed for hardening 
gears, shafts, tractor track plates, sprockets, 
crankshafts and rails, as well as machines 
of universal design supplied with inter- 
changeable burners and other parts, for 
handling a variety of shapes and sizes of 
components. One machine undergoing its 
tests at the time of the visit was a very large 
“spin hardening *’ machine for gears up to 
60in diameter and 10in wide, which is 
illustrated on this page. In this spin harden- 
ing method, as distinct from the individual 
progressive or step-by-step tooth hardening 
system, the gear is rotated whilst the flames 
from burners are continuously projected 
on the teeth and the complete gear is 
quenched when the hardening temperature 
has been attained. With spin hardening 
the gear teeth are hardened right through, 
whereas in progressive tooth hardening— 
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Rail hardening machine in operation hardening the ends of rails used for track cross-overs 


where heating is followed by immediate 


quenching—the actual depth and zone of 


hardening can be determined by burner 
and quenching head design. 

In the large machine illustrated the gear 
is mounted on a turntable above the centre 
of a quench tank and the turntable is rotated 
at 40 r.p.m. by a hydraulic motor during the 
heating phase. A series of burners adjustably 
mounted on brackets round the sides of the 
tank are positioned to direct their flames 
over the whole gear tooth surface. As the 
gear rotates and is heated the temperature is 
recorded by a “* Milliscope,’”’ and when the 
required heat is attained the “ Milliscope ” 
circuit initiates the quenching cycle. The 
turntable is lowered rapidly by hydraulic 
gear to immerse the gear in the oil and 
the gas supply to the burners is cut off. 
During the quenching cycle the oil is circu- 
lated by pumps through a water-cooled 
heat exchanger to prevent an undue rise in 
oil temperature. During the heating cycle 
a curtain of compressed air directed across 
the surface of the oil from nozzles round the 
tank rim prevents contact of the hot gases 
with the oil surface. 

In tests on this machine it was used to 





spin harden a briquette press ring 330mm 
wide by 1000mm outside and 860mm inside 
diameter. It took nineteen minutes to 
raise the temperature of the ring to 850 deg. 
Cent., and the quenching cycle also took 
nineteen minutes. For this heating cycle the 
gas feed rate was set at 10,100 cubic feet per 
hour and the oxygen rate at 6074 cubic feet 
per hour. 

Some time ago the firm investigated the 
possibilities of introducing its surface harden- 
ing process for railway wheels and rails 
with a view to reducing wear in service. It 
is now being used effectively by a number 
of Continental railway authorities, and is 
stated to have promoted considerable 
economies in extending wheel life and 
reducing track wear. Particularly successful 
results have been obtained in hardening the 
ends of rails used in making up track cross- 
overs where the rate of surface wear is 
normally very high. With surface hardened 
rails on cross-overs the replacement rate has 
been considerably reduced. The extended 
rail life has resulted in a complementary 
reduction in track maintenance costs and the 
traffic delays incurred in re-laying operations. 
With the process a rail surface can be 


hardened up to a depth of about 4in over any 
required length in accordance with traffic 
conditions. 

The standard machine used for rail hard- 
ening can be seen in operation in our second 
illustration. It comprises a channel shaped 
bed in the centre of which the length of rail 
is laid on rollers. A carriage is propelled 
along the length of the bed by a lead screw 
turned by a variable speed gear to give a 
working traverse speed, usually of about 
4in per minute. On this carriage there is 
mounted the complete hardening assembly 
comprising, in line, two preheating burners, 
a final heating burner which raises the rail 
surface temperature to about 940 deg. Cent., 
and two quenching nozzles. The first 
quenching nozzle is spaced a predetermined 
distance behind the final gas burner to give 
a ‘‘ soaking ’’ period at the rail. When the 
cooling jet comes into play at the end of this 
period the rail surface temperature has 
decreased to about 850 deg. Cent. A 
‘“* Milliscope”’ directed on to the heated 
area of the rail gives a continuous record of 
the temperature which can be maintained 
constant by manual operation of the gas and 
oxygen controls or automatically if so desired. 





(Left) Spin hardening machine for gears up to 60in diameter by 10in wide (Right) Carriage of rail hardening machine with “* Milliscope ” head directed on to the 
controlling machine maintenance 


heating zone automatically 


to ensure 


of correct hardening temperature 
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Institution of Mechanical Engineers 


In recent years, the Institution of Mechanical 
Engineers has acquired the head leases of pro- 
perty adjoining its headquarters at Birdcage 
Walk, Westminster. Plans for developing this 
property have now been prepared, the additional 
space providing much-needed additional accom- 
modation for the staff and amenities for members 
of the Institution. Plans are in hand to enlarge 
the existing lower meeting hall to seat 130 people 
under improved conditions and to improve the 
kitchen accommodation and equipment to enable 
better service of refreshments to be made. The 
council is anxious to ensure that the extended 
headquarters shall meet the needs of members 
as completely as possible and will therefore 
welcome suggestions for particular amenities to 
be included in the overall planning. Members 
may well be in a position to suggest certain 
desirable improvements which, if considered at 
this stage, could readily be incorporated in the 
plans. Members who wish to put forward 
suggestions are asked to submit them, in writing, 
to the Secretary without delay. 

The Institution has also directed attention to 
the change in the day on which ordinary meetings 
will be held in the forthcoming session. The 
meeting day is to be Wednesday (instead of 
Friday) at 6 p.m. The opening meeting of the 
new session is on Wednesday, October 14, at 
6 p.m., when Mr. H. Desmond Carter will deliver 
his presidential address entitled ‘“‘ The Engineer, 
Life and Diesel Engines.” 


Plastics Products 


We learn that Polypenco, Ltd., 68-70, Tewin 
Road, Welwyn Garden City, Herts, has made 
available a particularly stable thermoplastic. 
This new product, known as K.51, is a chlorin- 
ated polyether derived from pentaerythritol, 
and possesses an unusual combination of 
properties for a thermoplastic, including excel- 
lent mechanical strength, high temperature 
resistance, exceptional chemical resistance and 
extreme dimensional stability. 

Polypenco K.51 is inert to almost all 
alkalis, solvents, chlorides, and inorganic acids ; 
this unusual degree of inertness, together with 
its mechanical strength and heat resistance, 
makes K.51 of particular interest to the chemical 
industry for parts operating under severe cor- 
rosive condition. K.51 is also completely non- 
hygroscopic and possesses excellent outdoor 
weatherability. 

K.51 is a comparatively rigid stable mate- 
rial, having a tensile strength of 6000Ib 
per square inch and a Rockwell hardness of 
R100. It has high resistance to deformation 
under load and very low cold flow tendency 
compared with fluorocarbons. As a result, 
finished parts are structurally tougher and more 
durable than the majority of other plastics. The 
wear and abrasive resistance properties of this 
material are also good. Whilst K.51 heat 
distortion temperature is in the same general 
range as Nylon 66, it can be subjected to con- 
tinuous operating temperatures from 120 deg 
130 deg Cent. in an oxydising atmosphere. 
K.51 possesses good electrical insulating proper- 
ties and as a dielectric it is superior to most 
thermoplastics, its loss factor being low over a 
wide frequency range. : 

This new material is available in a wide range 
of extruded shapes which are readily machineable 
into component parts on conventional metal- 

ki ui nt. 
ba ay ais socsinnll particulars, in the form 
of a brochure, of the firm's “ Nylaflow ” pressure 
hose and tubing. The — is available in two 
ratings, for burst pressures of 1000 lb per square 
inch and 2500 Ib per square inch, and the hose, 
which is reinforced with high tensile strength 
yarn, has alternative ratings of 50001b per 
square inch and 8000 Ib per square inch. The 


resistance of the hose to flexing and pressure 
pulsing is quoted. A special grade of tubing is 
available for use continuously in oxidising 
atmospheres at temperatures up to 105 deg. 
— instead of the 82 deg Cent. of normal 
Ose. 


Hand-Operated Bascule Bridge of 
Light Alloy 


A CANAL drawbridge of all-aluminium con- 
struction has recently been installed to replace 
a 60-years-old wooden structure over the 
Birmingham-Oxford canal at Banbury, and is 
shown in the illustration. It has been built 
for the Water Department of Banbury Borough 
Council, and was designed by Northern Alu- 
minium Company, Ltd., to carry the Ministry 
of Transport standard load. 

The bridge is 10ft wide with a clear span of 
9ft 6in. It utilises about 1700 Ib of aluminium 
in Noral BSISWP (BSH3OWP) alloy, fastenings 
being aluminium-alloy rivets and mild-steel 
bolts proteeted with ‘ Duralac.”” The main 
longitudinal floor members consist of four 
8in by 4in I-beams and two 8in by 3in chan- 
nel sections. These are capped at the hinge 
end by two transverse 8in by 3in channel sections 
bolted back-to-back, and at the opposite end by 
one 8in by 3in channel section. Extruded 
corrugated floor planking, 8in wide by jin 
deep, is laid across the main floor beams as 
decking. The handrails consist of 24in square 
tubes and round tubing, with a standard “‘ hand- 
rail ’’ extrusion. 

The bridge can be easily operated by hand 
and is counterbalanced to remain in the raised 
position when lifted. This was achieved by 
filling the two 15ft tapered balance arms with 
concrete. These arms were fabricated from 
two 6in by 3in bulb channels with }in cover 
plates. Hard-rubber blocks are fitted along the 
sides of the bridge to protect the structure from 
damage that might be caused by waterborne 
traffic. 

The “hinge ’’ of the bridge consists of two 
steel I-beams fabricated into quadrants (the 
near side one can be seen in the _illustra- 
tion) and each being in a steel plate fixed 
in the abutment. Holes in the lower flange of 
each of these quadrants engage with studs 
projecting from each of the steel plates. The 
two steel quadrants are bolted to the light alloy 





This light-alloy canal drawbridge spans 9ft 6in. 


structure, with “ Duralac’”’ protection at the 
bi-metallic junction. The quadrants are painted 
with aluminium paint. When the bridge is 
lowered it rests on a transverse timber cast into 
the concrete abutment. 


Central Laboratory for London 
Transport 


Work has begun at Chiswick on a new two- 
storey building to house the Central Laboratory 
of the Research Department of London Trans- 
port, whose scientific staff has hitherto been 
dispersed in various parts of the Chiswick 
Works Estate. The new premises will have a 
floor area of 26,000 square feet and will give 
space for additional staff and new apparatus. 
Among the facilities to be provided are a cold 
chamber for low-temperature testing, a screened 
room for work with a 200kV industrial X-ray 
apparatus and for gamma-radiography using a 
cobalt 60 source ; heat-treatment furnaces and 
welding equipment ; a pilot plant laboratory ; 
special recording equipment for strain gauge 
tests ; and a fatigue-testing machine for railway 
car axles, It is stated that the fatigue-testing 
machine will be the only one of its kind in Great 
Britain. The machine is being designed and 
constructed under an extramural research con- 
tract at the University of Nottingham. The con- 
crete base on which it will stand will weigh about 
10 tons and will itself rest on an anti-vibration 
mounting independent of the foundations of the 
building. The machine will be used for investi- 
gations into the properties of different grades of 
axle steels and variations in methods of cold 
rolling, the objective being to effect such improve- 
ments as will virtually eliminate any tendency for 
the development of fatigue cracks during the 
service life of the axles. 

Experience with a small cold chamber, installed 
some three years ago in a temporary hut, revealed 
a latent demand for such equipment. The better 
facilities which will become available in the new 
laboratory will further assist in the development 
of conductor rail de-icing fluids, in the testing of 
alternative methods of de-icing, and in investigat- 
ing problems relating to the performance of 
air-operated and other mechanical and electrical 
equipment under low-temperature conditions. 

London Transport also has small laboratories 
at its three generating stations, and these will be 
retained for local requirements. 


It carries standard highway loading 
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Vertical Furnace for Gas 
Carburising 


AN atmosphere furnace combining the advan- 
tages of pit type gas carburisers with facilities 
for closed quenching, is now made by the Electric 
Resistance Furnace Company, Ltd. 

As can be seen from the sectioned model 
we illustrate, the furnace has a vertical cylin- 
drical heating chamber which is closed at the 
top and has provision for the insertion of a charge 
through the base. It can be electrically heated by 
“ Corrtherm ”’ elements or gas fired with radiant 
tubes. The charge is shielded from direct radia- 
tion by a heat-resisting baffle suspended from the 
furnace roof, or, alternatively, the sides of the 
charge basket. A large fan, mounted directly 
above the charge, draws the atmosphere up 
through the charge and forces it down over the 
heating elements, ensuring uniformity of heating 
and intimate contact of the atmosphere with all 
surfaces of the charge. With its cylindrical shape 
the chamber accommodates a large volume of 
work within a small wall area and operates at 
greater efficiency than the firm’s equivalent hori- 
zontal rectangular furnace. Atmosphere con- 
sumption is reduced due to the smaller volume of 
heating chamber to be purged. 

The work, normally in a nickel-chrome basket, 
is moved into the furnace through an outer, 
vertical rising door to enter a purging vestibule, 
where it stands on one of the two platforms of a 
quench elevator. At the outer door a gas curtain 
automatically prevents ingress of air when the 
door is open. Both the door and the quench 
elevator are pneumatically operated. After 
purging, the charge is transferred to the furnace 
bung, where it is supported on suitable stools 
which allow free circulation of the atmosphere. 

A rail-mounted charge trolley is used to move 
the charge horizontally from the outer loading 
table into the purging vestibule and to and from 
the furnace bung. There is built into the trolley 
a raising and lowering mechanism, which is 
operated from outside the furnace with a remov- 
able push rod. The trolley can be moved in and 
out of the furnace without raising the outer door, 
a swinging counterbalanced flap attached to the 
outer door being provided for this purpose. 
After a charging operation, the trolley is lowered 
and withdrawn. 

Stops are provided to ensure accurate location 
of the charge on the quench elevator and on the 
furnace bung, which is raised hydraulically to 
lift and seal the charge into the heating chamber. 
The charge is removed from the chamber by 
lowering the bungand transferring it tothe quench 
elevator by the charge trolley. When the charge 


has been lowered into the integral quench tank, 
the outer furnace door can be raised and a new 
charge inserted. 

The purging vestibule and the space beneath 
The 


the heating chamber are water cooled. 





Vertical cylindrical closed quench carburising furnace 
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quench tank is fitted with oil preheaters, a multi- 
tube water-cooling system, and a two-speed 
reversible agitator and baffle arrangement to 
direct a large volume of oil over the charge being 
quenched. This agitator, its driving motor and 
the cooling system are mounted on a removable 
top plate for easy access for maintenance. If 
required, the furnace can also be supplied with a 
hot oil quench tank for marquenching, this tank 
being of larger capacity and fitted with special 
air-cooled tubes. Atmospheres for the carburis- 
ing and carbonitriding processes are obtained 
from an “ Efco’’ endothermic generator operat- 
ing on town’s gas or liquid petroleum gas. 


Welding Equipment Demonstration 


SoME recently introduced welding equipment 
demonstrated by Rockweld, Ltd., in its factory 
at Grafton Road, Croydon, Surrey, included the 
‘“* Vertomatic ’’ automatic vertical slag-welding 
machine we illustrate below. Rockweld, Ltd., 
acquired a licence for the manufacture of this 
machine from Vus (Bratislava), and it is par- 
ticularly intended for welding heavy plates of 
ldin to 14in thickness. Its welding head is 
mounted on a carriage which has a vertical 
traverse up a column to enable plates up to 13ft 
wide, or more, to be welded together. 

The plates to be welded are set vertically in 
front of the machine carriage with a gap of I }in 
to 14in between the edges. From the carriage 
the electrode wire or wires, depending upon the 
thickness of the plates, are fed downwards 
through curved guides into the gap between the 
plates. A prepared block is placed at the bottom 
of the gap between the plates to close the welding 
cavity for starting purposes. Water-cooled 
copper shoes on each side of the cavity move up 
the faces of the plates as the carriage is elevated 
to form in effect a mould for the molten weld 
metal. 

Granulated flux is dropped into this prepared 
cavity and an initiating arc is established with 
the electrode wire in a 
manner similar to the 
submerged arc prccess. 
Arc energy, however, is 
used only initially to 
fuse the flux into molten 
slag, which then, owing 
to its temperature, be- 
comes a highly ionised 
mass Offering a path of 
relatively low resistance 
to current flowing from 
the electrode wire to the 
pool of weld metal and 
the adjacent plate 
edges. Electrical energy 
expended in the slag and 
weld metal in this way 


235 


maintains continuous fusion of the electrode 
wire. To obtain consistent energy dissipation 
with thick plates a transverse motion, back- 
wards and forwards, can be automatically 
imparted to the electrode wire as it is fed into the 
slag. 

During the welding operation contact between 
the shoes and the parent plates is maintained 
by pressure exerted from flexibly mounted arms 
The automatic movement of the welding nozzle 
and shoes and the automatic supply of flux are 
controlled by a set of relays operated by contacts 
attached to one of the shoes. This method of 
control maintains a consistent head of molten slag 
above the pool of weld metal. As the pool of 
weld metal builds up, the lower part is con- 
tinuously cooling to form a homogeneous weld 
with effective penetration of the parent plates 
and with smooth, clean, external faces contoured 
by the copper shoes. Penetration is controlled 
by the width of gap between the parent plates 
and by voltage applied across the weld. The 
control equipment provides for the adjustment 
of the voltage, which can be preset or varied 
during welding. The transverse movement of 
the wire feed nozzle is also adjustable and its 
correct setting plays an important part in ensuring 
consistent mechanical properties. 

The firm also demonstrated its ‘“ Comet” 
semi-automatic welding process with CO, shield- 
ing, using a special composite continuous wire. 
This wire is of wrapped steel strip design, with 
channels which contain the necessary deoxidising 
agents and slag-forming materials in granular 
form. The equipment incorporates the firm's 
** Autopak’”’ transformer and welding head. 
The head is mounted on a carriage, together 
with a wire spool coupled through a flexible feed 
tube to a gun. Carbon dioxide is fed from 


cylinders to the gun via a pressure regulator and 
flowmeter, and is introduced round the arc area 
through an annular copper nozzle on the gun. 
With the “* Autopak ”’ head the wire feed is con- 
trolled automatically, as with submerged arc weld- 
ing, to give a preselected constant arc voltage. 





Vertical slag welding machine for plates from 14in to 14in thick 
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Transporter Equipment for 
Concrete Blocks 


A SPECIAL transporter has been designed and 
built by Robert Hudson, Ltd., of Leeds, for the 
United Kingdom Atomic Energy Authority 
Research Establishment, Harwell. The two 
special transporters, which are to be used on the 
7 GeV proton synchrotron project, can be seen 
in our illustrations. They will be used in the 
experimental area adjacent to the magnet room 
for moving and placing in position concrete 
shielding blocks in packs of five, having a total 
weight of 125 tons. The equipment consists of 
an electrically powered traction vehicle coupled 
to trolleys fitted with hydraulic lifting jacks and 
running on steel rails. In the interests of safety 
to personne! the trolleys are fitted with manually 
operated emergency stop switches and, in addi- 
tion, automatic switches are fitted to the trolleys 
and truck to prevent overrunning the limits of 
jongitudinal travel. 

The trolley assembly consists of four trolleys 
arranged to run as two pairs, connected together 
and to the power unit by drawbars. The traction 
truck carries all the controls for the hydraulic 
and electrical gear in addition to the motors and 
pumps. 

Each trolley runs on eight forged steel wheels 
with roller bearings and is fitted with a hydraulic 
jack of 624 tons capacity, or equivalent to double 
the required working load. Pressure fluid is 
supplied to the jacks through flexible hoses with 
self-sealing couplings, designed to enable the 
traction unit and trolleys to be disconnected 
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without loss of fluid. The single-acting jacks, 
with self-aligning caps, have a large bearing area 
to minimise pressure on the concrete blocks. 
All electric and hydraulic services are duplicated 
on the trolleys so that it is possible to connect 
the traction unit to either end of the trolley 
assembly. The emergency stop switches and 
limit switches are mounted on a common bracket, 
which permits their fitting at either end of the 
trolley assembly. 

The traction truck is carried on eight wheels 
mounted on two axles. Both axles, fitted with 
spherical roller bearings running in cast steel 
axleboxes, are driven and, to ensure that there is 
sufficient adhesion, the wheels are fitted with 
solid rubber tyres. The wheels run on the same 
rails as the trolley units and the outer wheels 
have steel flanges. Tractive effort is provided by 
a 2 hp. electric motor through a 2000 to | double 
worm reduction gearbox, the final drive and that 
between the two axles being by duplex roller 
chain. The drive incorporates a_ hydraulic 
coupling, Which prevents damage to the gearbox 
due to overloading and permits smooth “ take- 
up.”’ A magnetic brake is fitted and the longi- 
tudinal speed of the unit is about 4ft per minute. 

In addition to its longitudinal movement 
means are provided to move the truck laterally 
and for this purpose a further set of four wheels 
is provided. These wheels also are fitted with 
rubber tyres and when not in use are retracted 
clear of the floor. They are brought into opera- 
tion by hydraulic jacks operating downwards 
on the centre of the axle to raise the whole vehicle 
clear of the ground, as shown in our second 





Driving equipment side of traction truck designed for longitudinal and transverse movements 
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illustration. The drive for these traversing wheels 
is by a 4+ h.p. electric motor through reduction 
gear units and vee belts, giving a lateral speed of 
approximately 12ft per minute. 

To allow the truck to be turned about its 
vertical axis a ball bearing turntable is incor- 
porated underneath the frame. This turntable 
assembly is operated by a hydraulic jack which 
can raise the complete unit clear of the ground 
so that it can be turned manually on the turntable 
asa base. An electric limit switch is incorporated 
which renders all the transmission motors 
inoperative when the turntable is lowered. 

Power for the various motors is carried by a 
screened trailing cable which is automatically 
wound or unwound by a reeling drum fitted on 
the chassis. The mechanism of the drum includes 
a pair of hunting tooth limit switches to prevent 
damage to the cable due to over- or under-winding. 
As in the case of the trolleys, a pair of limit 
switches is built on the end of the vehicle to 
control the extent of longitudinal travel. 

The electric transmission motors are operated 
by push-button controls and the hydraulic jacks 
by lever-operated valves, all controls being fitted 
into a panel on the traction truck. By a special 
arrangement of the hydraulic controls the four 
jacks on the trolleys, used for lifting the load, can 
be operated individually or in pairs. This is 
effected by throwing a lever which couples or 
uncouples the valve-operating spindles and 
ensures that the blocks are lifted evenly, or that 
if any tilt develops it can be corrected at once. 


Tyne Tunnel 


THE Minister of Transport and Civil Aviation 
has approved proposals for the construction 
of a vehicular tunnel between Jarrow and 
Howdon under the River Tyne. The tunnel 
was previously authorised by Parliament in the 
Tyne Tunnel Acts of 1946 and 1956 (and was 
described in THE ENGINEER of June 13, 1947), 
and has been under consideration since 1938. 
As a result of further consideration being given 
to the scheme, new plans have been prepared by 
Messrs. Mott, Hay and Anderson, the consult- 
ing engineers for the project, which will enable 
the tunnel to be driven through bed-rock under- 
neath the river, and will provide accommodation 
in the approaches for the toll booths. The 
two County Councils concerned have therefore 
decided to promote a bill in the 1959-60 session 
of Parliament to authorise the new plans, the 
financial arrangements agreed between the 
Minister and the Councils, and the collection 
of tolls. 

If Parliament passes this Bill it is expected 
that the work of construction will start towards 
the end of 1960 and that the tunnel and its 
approaches will be completed in some five or 
six years. The project is estimated to cost about 
£12,500,000. 


Trunk Dialling from Call Boxes 


New “ pay-on-answer ”’ call boxes from which 
trunk telephone calls may be dialled were 
inaugurated in Bristol on September 5 when the 
Lord Mayor of Bristol dialled a call from one of 
the boxes to the Lord Mayor of London. Charg- 
ing for calls is ona time basis to conform with the 
operation of the subscriber trunk dialling system, 
and the boxes have slots for threepenny pieces, 
sixpences and shillings. When the connection 
has been established a signal consisting of a rapid 
succession of pips is heard as the instruction to 
insert the coins. The time allowed for a given 
charge depends on the distance of the call. 
Before the call is due to end, the pips, known as 
the *‘ paytone,”’ are heard again by both parties 
to the conversation, and there are then about nine 
seconds to spare in which to end the conversation 
or insert more money. The boxes are designed 
so that the initial payment cannot be made until 
the person being called has answered the tele- 
phone, and he hears the “ paytone”’ on lifting 
the receiver before the conversation can begin. 
Initially, some twenty-three boxes of this type 
are being tried in the centre of Bristol. The 
routing and charging equipment used in connec- 
tion with subscriber trunk dialling was the 
subject of articles in our issues of January 30 and 
March 27 this year. 
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Industrial and Labour Notes 


The Ninety-First T.U.C. 


At the opening of the ninety-first 
Trades Union Congress, at Blackpool, on 
Monday morning, the president, Mr. Robert 
Willis, said in his address that the shorter 
working week, longer holidays and “ new 
standards’ had taken the place of the 
normal orthodox demands for mere increases 
in wages. The first phase of a second 
industrial revolution was now beginning, 
he remarked, in which the tendency was 
towards the devaluation of the human brain 
in its simple and more routine decisions. 
Automation and electronics mechanised the 
thought processes as early machines had 
mechanised hand operations. Those chang- 
ing methods, Mr. Willis continued, demanded 
from industry, and particularly from the 
trade unions, a re-thinking on industrial 
relations, a new approach and a new assess- 
ment. That, he added, must come from 
both sides of industry if a solution was to be 
found. Commenting on demarcation prob- 
lems, Mr. Willis said the workers knew and 
the country should be told that demarcation 
lines were drawn up, not lightly, but to 
provide protection and security for the 
workers in the organisations concerned. 
The possibility of demarcation disputes 
would be lessened only if that protection and 
security could be guaranteed by other means. 

A resolution submitted on Monday after- 
noon by the Engineer Surveyors’ Association, 
urged the general council of the T.U.C. 
‘to instruct all affiliated unions to examine 
their structure and to define clearly the 
function of their officers and shop stewards.” 
The proposer of this resolution said it was 
time for the unions to assert their position 
when the authority of national leaders was 
flouted by shop stewards and dissident 
groups of members. It was no act of 
statesmanship by a union to make con- 
stitutional any unwarranted action which a 
shop steward might take it upon himself to 
decide. The resolution was rejected on the 
advice of the general council. Sir Thomas 
Williamson, who spoke for the general 
council, pointed out that the council had no 
power to instruct unions. He went on to 
say, however, that the fact must be faced that 
there had recently been a number of serious 
unofficial stoppages of work which had 
created serious concern both inside and 
outside the trade union movement. Many 
of these disputes, Sir Thomas continued, were 
on comparatively trivial issues which could 
have been settled satisfactorily if the 
machinery and procedure arrangements had 
been followed. The stoppages, Sir Thomas 
remarked, had been called by shop stewards 
in complete violation of the working agree- 
ments and in some cases before the executives 
of the unions knew that disputes existed. 
The trade unions, Sir Thomas emphasised, 
stood together as a movement for the honour- 
ing of agreements to which they put their 
signatures ; it would be a sorry day when 
they departed from that principle. Sir 
Thomas said he was authorised to give an 
undertaking on behalf of the general council 
that it would take steps immediately to 
examine the whole situation on a broader 
basis than that contained in the resolution. 
The general council would report to congress 
in due course. 


Maintaining Full Employment 


In the latest issue of District Bank 
Review, there appears an article by Professor 
A. N. Shimmin entitled “* Money, Trade and 
Employment.” He points out that when 
gentle inflation acquires added vigour, it 
threatens the currency, the balance of trade 
and the whole range of employment. Yet, 
Professor Shimmin asserts, the faith of the 
community in gentle inflation as the guarantee 
of full employment is undiminished. When, 
on the other hand, deflation is invoked it is 
condemned as the cause of unemployment 
and reduced incomes. Then, Professor 
Shimmin adds, the Cohen committee’s appeal 
for stability in prices and incomes, endorsed 
as it is by the Chancellor of the Exchequer, 
is countered by claims for more pay. Whilst, 
therefore, the aim of preserving full em- 
ployment is generally accepted, the capa- 
city of existing administrative techniques 
to execute such a policy in adverse condi- 
tions has not been conclusively tested in 
practice. 

Both the Cohen and the Radcliffe com- 
mittees, the article continues, have recognised 
that monetary measures alone cannot keep 
the national economy in the balance and 
Professor Shimmin’s submission is that the 
doctrine of consumer credit assumes that the 
productive system is much more flexible 
than is the case. The last hundred years, the 
article suggests, have produced a structure 
that is very rigid and an urge to monopoly 
has brought an array of restrictive practices 
among employers and workers alike. High 
prices and high incomes have not solved the 
problem of the redundant craftsman who is 
confronted with the keenly defended 
specialisms in other areas of employment. 
Full employment, Professor Shimmin 
emphasises, is not simply the retraining or 
re-absorption of 1, 2 or 3 per cent of the 
industrial population. It is the task of 
ensuring that the skilled man shall be fully 
and continuously employed and the trade 
unions are obviously concerned about the 
diminished security of the skilled man. 
Professor Shimmin puts forward the view 
that this central question cannot be dealt 
with merely by the control of cash and 
credit. Automation, he says, will displace 
many of the specialisations that have made 
the structure of industry so inflexible. But 
now that greater flexibility is being demanded 
in monetary techniques there is a good oppor- 
tunity to make employment more con- 
tinuous by reviewing the pattern created by 
the subdivision of labour. The secret of 
full employment, according to Professor 
Shimmin, may be found eventually in the 
fashioning of a new basis for the contract of 
employment. 


Safety in Industry 


A method by which a fuller apprecia- 
tion of the importance of industrial safety 
has been achieved is reported by the National 
Institute of Industrial Psychology. The 
management of a South of England factory, 
employing about 550 people, although not 
dissatisfied about the accident rate, took the 
view that there was always room for improve- 
ment. In consequence, it asked the Institute 


to conduct an “ attitude survey * among the 
employees on the question of safety. The 
Institute sent along skilled investigators who 
invited the workers to say what they thought 
was good and bad in the factory and how 
what was wrong might be remedied. The 
answers were collated and analysed and 
recommendations were made to the 
management. 


_ The Institute says that, at this particular 
factory, the workpeople were critical of some 
aspects of the safety rules and campaigns. 
They were sceptical about the company’s 
slogan that “* safety came before production,” 
commenting that if that was really so there 
would not be incentive bonus schemes which 
encouraged hasty and careless actions ! 
Other comments were that the full-time safety 
officer did not appear to have enough 
authority to deal with the needs and problems 
of particular departments and that there was 
a dislike of “* safety competitions ” in which 
employees’ days off through injury counted 
against the record of a department or group. 
Many of the workpeople seemed to think 
that safety competitions were wrong in prin- 
ciple and were not fair to all the participants 
because people in different departments were 
exposed to different hazards. The investiga- 
tion revealed also that notices and bulle- 
tins and managers’ monthly meetings on 
safety were making less impact than was 
desirable. 


The Institute claims that, as a result of the 
survey and a careful study of the report 
resulting from it, the firm has made many 
improvements in its safety organisation. It 
has introduced regular meetings of manage- 
ments of associated departments, provided 
training in public speaking for managers, 
rationalised safety rules and brought them 
up to date in consultation with the work- 
people, strengthened induction training on 
safety, made arrangements for the prompter 
removal of possible hazards and altered its 
approach to the question of encouraging 
safety practices. Much wasted effort has been 
spared, it is stated, and both workers and 
management have derived considerable satis- 
faction from the survey and from the action 
taken as a result of it. 


The Economic Outlook 


In a statement issued with the annual 
report of the George Cohen 600 Group, Ltd., 
the chairman, Mr. Cyril M. Cohen, says that, 
as the national economy is so finely balanced, 
this country cannot afford to jeopardise both 
its Competitive strength in world markets and 
its opportunities for full recovery. Any 
further wage increases or shorter standard 
hours of working, unaccompanied by com- 
pensating increases in production, would 
inevitably undermine the nation’s hard-won 
prosperity. Mr. Cohen goes on to remark 
that industrial relations based on mutual 
trust and understanding between employers 
and employees, stability of prices, the right 
of private enterprise to get on with its job 
unfettered by a multitude of controls and 
unequivocal freedom from threats of nation- 
alisation, are fundamental to the continued 
growth of prosperity and the economic 
well-being of the country as a whole. 
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THE 


Telescopic Caisson 


Lighthouse 


For some years now it has been the practice in Sweden to 


build offshore lighthouses on concrete caissons which are 


prefabricated in port and floated into position. 


In order to 


reduce to a minimum the proportion of the work which has 


to be carried out at sea, a method has been devised by 


which a complete lighthouse is built in the form of a double 


telescopic caisson. This is launched, towed to its site, and 


erected by first sinking the outer caisson on a prepared bed, 


then raising the inner caisson—the tower—by pumping water 


into the space between the two caissons. 


Te complex shape of the Swedish coastline, 
with its multitude of islands, shoals and reefs, 
requires a considerable number of daymarks, 
buoys and beacons to mark approaches and 
channels. While buoys and lightships frequently 
represent the best or only means of marking, 
they have often to be taken into port because of 
ice conditions. It has therefore been the policy 
of the authorities for many years to replace 
buoys and light vessels by fixed beacons standing 
on the seabed. These can operate all the year 
round, and are cheaper to run and maintain 
than lightships. Frequently, several such light- 
houses belonging to a group can be operated 
from a common centre. Hyen the difficult 
problem of gaining access to lighthouses in the 
winter, during severe icing, has now been solved 
by providing helicopter landing platforms at the 
top of the lighthouse towers. 

The first lighthouse built off the shore was the 
Damman lighthouse, in the Kalmar Sound, 
erected in place of the previously authorised 
lightship, and put into service in 1874. In the 
present century, and especially since the second 
world war, many lightships have been taken out 
of commission and replaced by lighthouses. By 
using novel techniques, the cost of lighthouses 
and the construction time required have been 
substantially lowered. This is of great import- 
ance not only because of the savings on first cost, 
but because the lightship which is to be replaced 
by a beacon can be withdrawn sooner. 

Because of the frequently large distances of 
the sites from land and from the nearest harbour, 
and the interruptions and dangers from storms, 
time is at a premium in all such work. The 
fundamental principle is therefore “ to build on 
land "’—that is to say, prefabricate as much as 
possible. The most advanced methods allow 
not only almost the whole structure to be pre- 
fabricated, but also a major proportion of the 
final installation to be put in on land. It is 
obviously a great saving to use highly skilled 
men in port rather than at an open site where 
they may have to stand by for weeks in order to 
wait for suitable conditions. In fact, of the ten 
men or so who are needed at the construction 
site, the majority are unskilled workers. 

To Mr. R. Gellerstad, Engineer-in-Charge of 
the Lighthouse Section of the Building Depart- 
ment of the Swedish Board of Pilotage, Light- 
houses and Buoys (Kungl. Sj6fartsstyrelsen) and 
his team must go the credit for devising and 
developing these techniques which will now be 
reviewed. 

In Swedish waters the reefs and shoals on 
which lighthouse foundations are based are most 
commonly hard granite rocks, sometimes 
moraines from the Glacial Period ; less fre- 
quently sand and hard clay are encountered. 

In the case of the Hiligrund lighthouse, com- 


pleted in 1953, which is 
founded on a submarine 
rock, the procedure was 
to prepare by blasting 
a level surface free from 
fissures. On this was 
bedded the foundation 
caisson which had been 
built on land and floated 
into position. | Work 
began in March, 1951, 
with the construction in 
Stockholm of a caisson 
of 8m diameter and 
45m height. This cais- 
son was provided with a 
temporary timber bot- 
tom, and after launching 
by crane—it weighed 59 
tons—it was towed 165 
miles to the site off 
Sdderhamm. There it 
was sunk on to three 
concrete plinths cast on 
the prepared bed at a 
depth of 4m, and attach- 
ed to anchor bars 
grouted into boreholes. 
These holes had been 
drilled from a platform 
standing on the seabed 
on adjustable legs. After 
removal of the timber 
bottom, low walls of 
sandbags were built 
inside and outside along 
the periphery. By filling 
the gap with concrete, 
the caisson was cast on 
to the rock. It could 
then be pumped out and 
the remaining work 
could be carried out in 
the dry state. 

The question of 
securely anchoring the 
lighthouse is of great 
importance. Attention 
must be paid not only 
to wave and wind forces, 
but also to the very 
heavy ice pressures 
which can occur. De- 
pending on whether the 
projected site does or 
does not obtain a mea- 
sure of shelter from out- 
lying islands or rocks, 
the lighthouses are built 
to withstand 50 to 150 
tons per metre applied 
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Fig. 1—Sectional elevation of Grundkallen lighthouse. The drawi 
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LIGHTNING CONDUCTOR 


ing shows 


clearly the double outer caisson (two concrete shells to 9-25m and 14m level 
on a flat circular base), and the inner caisson of which only the six lower 


storeys are prefabricated. 


After siting the caissons, the inner caisson is raised 


by 7:Sm by pumping water into the intermediate space, and the two sections 
are cast together. The five upper storeys of the tower are then completed 
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Fig. 2—The double-walled outer caisson and the top of the inner caisson of Grundkallen lighthouse 
during construction on a collapsible piled launching platform 


0:5m above the mean water level. It is usual to 
assume wind forces on the towers of 150 kg to 
250 kg per square metre. The larger structures, 
and especially the manned lighthouses, must also 
be capable of withstanding collisions with ships. 

The foundation was completed by fixing the 
remaining anchorage bars and, after installation 





Fig. 3—Grundkallen, the first lighthouse constructed 
according to the telescopic principle 


of shuttering for a central well for engine cooling 
water and its connecting tubes to the outside, 
filling the space with crushed stone. A 10cm 
thick concrete slab was cast over the stone, and 
the interstices of the filling were grouted by 
cement injections according to the “* Prepact ”’ 
method. For that purpose, eight slotted I4in 
pipes had been placed in the stone filling into 
which flexible hoses could be inserted for pump- 


ing in cement, these hoses being pulled up as the 
cement level rose. 

Subsequently, the concrete tower was com- 
pleted by traditional methods. Including inter- 
ruptions by bad weather and the making good of 
storm damage, thirty-nine weeks were required 
on site. This lighthouse is equipped with acety- 
lene and electric beacons, fog signal, diesel power 
plant, and equipment for control from a pilot 
station 3-5 miles away. It has an enclosed volume 
of 546 cubic metres and a concrete volume of 
355 cubic metres and is designed to resist 150 
tonnes per metre of ice pressure at 0-5m above 
the mean water level and wind forces of 250 kg 
per square metre. 

Several other lighthouses and unmanned 
beacons have been built successfully on the same 
principle. In the case of Engelska Grundet 
lighthouse, replacing the “* Grepen”’ light vessel 
(in the Oregrundsgrepen, 35m E.S.E. Gavle, 
1954-55), the caisson of 6°3m diameter and 
5-5m height was precast with the use of sliding 
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shuttering above the level of the timber bottom. 
Above the conventionally timber-shuttered base 
floor, slide forms were used for the tower. 

An interesting construction was carried out 
in March, 1956, and may be mentioned in passing. 
When the Storbranningen lighthouse, off the 
entrance to Umea (in the Gulf of Bothnia, 
63 deg. 38 min N., 20 deg. 22 min E.), was built, 
workmen and material, including prefabricated 
concrete units and ready-mixed concrete, were 
brought over the ice by lorry. On account of the 
height of the structure, a 12-ton fork lift truck 
had to be used in the work which was completed 
within seven days. 

A further step in the development of the 
caisson method was taken in 1957 with the 
lighthouse Argos Grund (60 deg. 38 min N., 
18 deg. 22 min E.) in the South Bothnian Gulf. 
It had been found that the temporary wooden 
bottom of the caisson was expensive to install 
and time-consuming to remove, in particular as 


* the internal rim against which it rested precluded 


the use of sliding forms to this level. Moreover, 
its removal at the site wasted valuable time. 
The Argos Grund caisson was therefore built 
with an airtight concrete top, the bottom after 
launching being open to the sea. By admitting 
compressed air the bell-shaped caisson could 
be floated at whichever draught was permissible, 
or sunk temporarily to the bottom if a storm 
sprang up during the towing. Its inherent 
stability had been established by model tests ; 
if overcharged with air, it would tilt until some 
of the air could escape at the side, and then settle 
back. 

The good manceuvrability of this caisson 
obviated the need for careful levelling of the 
seabed, as it was easy to set it up on level sup- 
ports prior to concreting to the base. Prefabric- 
ated concrete parts were used for the lower part 
of the tower, and sliding shuttering for the higher 
sections. This lighthouse is designed to with- 
stand 150 tons per metre of ice pressure at 
0:5m above sea level, and is fastened to the 
rock with prestressed iron straps. Twenty-two 
weeks was the total time required for work at 
the site which is 6 nautical miles from the nearest 
island and 12 nautical miles from the nearest 
mainland shore, and the cost, including equip- 
ment, was 146,000 kronor. 

With Grundkallen Lighthouse (Figs. 1 and 2) 
which was begun last year and has now been 
commissioned, we enter on the most recent 
design phase. The caisson principle is extended 
yet a step further: if it was possible to build 
the foundation caisson on land, launch it and 
tow it to the site, why not the whole lighthouse ? 
To do so would reduce still more the expensive 
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1—Piled base on which are cast successively the bottom slabs of 
the outer and inner caissons A and B. 

2—The tower and its surrounding shaft are cast, using sliding 
shuttering. 

3—Completion of outer caisson outer wall) by using sliding 
shuttering. Completion of formwork inside tower and of 
top with helicopter platform. Installation of piant and equip- 
ment. Removal of piles shown dotted prior to launchin 

4—Launching—at this stage the weight of the caisson set is 1650 
tonnes. 














5—-Partial filling with graded stones as ballast, and towing to site. 
6—Sinking on levelled site. Completion of filling (gravel at 
Nordvalen ; gravel or sand at Svinbddan). Injection of 
stone filling with cement mortar. 
Raising of telescopic tower by 15m by flooding the central 
caisson shaft, together with the use of jacks. 
The tower and shaft are cast togetess, After connecting 
the power and control cable the lighthouse is ready for 
serv’ 


Fig. 4—Stages of construction of Nordvalen lighthouse 
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j | Caissons : 
Name of | Method of roy Date of | Date of Site | Depth | 
construc- | of work | sinking of | commis- | | an | 
tion caisson | sioning | | Largest | Height { Enclosed | Weight | nature of | Enclosed 
| | diameter volume sea volume 
| and 
founda- 
| | i tion 
Olands ee Spri j May 12, | Septem- | S.E. off | 20m = 6,300m* | 3,000 12m | 7,860m?* 
Sédra- 194 1949 ber, 1951 | Oland tonnes | (moraine) 
grund | | i | 
Hiligrund | Caisson March j July 14, | Septem- |Off Sdder-| 8m 4m 225m* 59 3-Sm $46m' 
| 1951 19S1 | ber, 1952; hamm tonnes | (4m rock) 
Kungs- | Caisson | 1955 | July 7, | October, | 73m | 255m? 60 =| 4m (rock)} 635m" 
grundet 1955 | 1956 | | } tonnes | 
Nygran Caisson March, August | August, | i 4m | 398m* 350 | 5-Sm 535m'* 
1957 14,1957 | 1958 tonnes | (moraine) 
Grund- | Telescopic | November.) July 12, August, South 18-2m | 14m 3,150m* 1,6. 7m 4,160m?* | 
kalien caissons | 1957 1958 1959 | Bothnian tonnes (rock) 
| | Sea, 60 
1 | deg. 30 | 
i | | min N., 
| | 18 deg. i | 
i | 51 min E. | 
Nordvalen | Telescopic | January, July 28, 19597 East of 22m — | 3,400m* 1,650 13-Sm | 3,600m? 
caissons | 1959 1959* Umea | tonnes$ | (moraine) 
| (Ostra 
i | K varken) | | } 
Svinbaédan | Telescopic | January, | 1959+ 1959¢ | Oresund | 22m | — 3,400m?* 1,650 | 14m 3,600m* 
i i959 | j | tonnes} | (sand and 
j | hard clay) 


| caissons 


i 





* Date of launching. 


and dangerous work at sea. On the other hand, 
a complete lighthouse would be too top-heavy 
to be stable in the water at a reasonably shallow 
draught. 

The upshot of these considerations was the 
device known as the “telescopic caisson.” 
Two closed-bottom sections are built one nesting 
inside the other. After bedding down the outer 
foundation caisson, the inner tower Caisson is 
raised by pumping in water, and fixed in position 
by casting it on to the outer caisson. 

The lighthouse at 60 deg. 30 min N., 18 deg. 
51 min E. in the South Bothnian Sea replaces 
the light-vessel “* Grundkallen *’ (60 deg. 34 min 
N., 18 deg. 58 min E.). It is founded on a shoal 
approximately 8 nautical miles off the nearest 
islands which are to the south-west and west. 
The distances to the nearest berth and the main- 
land are, respectively, 14 and 33 nautical miles. 

The caisson set consists of two caissons of 
which the outer or supporting caisson has an 
outer diameter of 18-2m and a height of 14m. 
Internally, it has a 13m diameter circular shaft, 
with six buoyancy pockets in the intermediate 
space. Inside this shaft was built the tower 
caisson containing the engine-room and_ the 
crew’s living quarters. This has a diameter of 

2m and a height of 12-2m, and comprises four 
floors, with a central circular stair well. Round 
the staircase on each floor are grouped six 
rooms each of 12 square metres. The two 
bottom floors are mainly used for machinery 
and stores, and the next two floors for living 
quarters, while the beacon itself is above. 

The construction of the caissons at a small 
harbour near Stockholm was begun in November, 
1957, with the building of a base of 165 wooden 
piles, 10m to 19m long, which were driven in 
the water near the quayside. In January, 1958, 
with temperatures sometimes falling to — 10 deg. 
Cent., the base slab of the outer caisson was cast, 
followed twelve days later by the inner caisson 
bottom slab. On these slabs all circular and 
radial walls, totalling 196m in length and 
2000 square metres in area, were cast with the 
help of sliding shuttering. A quantity of 413 
cubic metres of concrete was used, requiring 
about 50km of reinforcement bars. Some 1000 
recesses for subsequent joints, pipes and elec- 
trical wiring had to be left in the concrete. 

Equipment installed in port included the 
power plant (three diesel-electric sets), heating 
and ventilating plant with oil-fired burners, 
heat exchangers and pumps for the engine cool- 
ing circuits, oil tanks holding a total of 50 cubic 
metres, salt and fresh water tanks, sanitary 
installations, electric lighting and cooking facil- 
ities, and a temporary radio station. The height 
of the caisson set was 18m, and the weight 
approximately 1650 tonnes of which the inner 
caisson accounted for about 800 tonnes. 

After test-running the installation, the caisson 
set was launched. This was done by blasting 
away the outer inclined piles on the seaward side, 
and applying a horizontal force of 140 tons by 
means of a jack; the pile base was collapsed 
and the caissons set afloat ready to be towed 
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100 nautical miles to the lighthouse site. There, 
the bottom of the shoal, consisting of rock, 
by blasting had been levelled at a depth of 7m. 
The caisson set was beached by flooding the 
compartments in the outer caisson; subse- 
quently these were filled with graded stone. 
By pumping in water between the caissons, the 
inner one was raised at the rate of 1-5m per 
hour by 7-3m so as to raise the top to 18m 
above the water line. 

During the whole of this period, the caissons 
behaved in a very satisfactory manner. Even 
before the outer caisson had been properly 
ballasted for towing by half filling it with stone, 
a tempest of 20m per second was experienced, 
which was readily withstood as was a wind 
velocity of 10m per second during the lifting stage. 

After raising the inner caisson, the two caissons 
were cast together. A concrete fresh water 
tank was installed underneath, together with 
water and sewage pipes. “The remaining space 
was filled with graded stone. All the fillings 
were injected with ‘* Prepact ’’ cement, injection 
of the inner filling being left until this spring, 
by which time the tower had been carried to its 
full height of 34m above the water. Our illus- 
tration (Fig. 3) shows the lighthouse at this 
stage. Finally the internal installations and 
equipment were completed. 

It is estimated that the inclusive cost of this 
lighthouse will not exceed 2,000,000 kronor, 
which is about 25 per cent less than a similar 
structure built by the earlier methods. 

Perhaps the most important among several 
advantages claimed for the telescopic method 
is that building near the water surface is com- 
pletely avoided. This formerly constituted the 
most expensive and risky part of the work. No 
heavy plant is required at sea, and a large part 
of the machinery intended for the lighthouse 
itself such as power plant, compressors, pumps, 
and fans, can be installed on land and used 
in the construction. The telescopic parts 
can be readily adjusted both vertically and 
horizontally. Any structural work that remains 
is of a minor nature and can be carried out 
independently of weather conditions. 

Since the work on Grundkallen began, two 
further lighthouses have been taken in hand, 
which are based on the same principle of con- 
struction. Both of them were begun in January 
of this year. The Nordvalen lighthouse, launched 
at Pitea on July 28, is to be sited on a shoal 
east of Umea (Gulf of Bothnia) and will replace 
the lightship ** Ostra Kvarken ”’ and three buoys. 
A tow of 120 nautical miles is required to reach 
the projected site which consists of moraine under 
13-5m of water. It may be noted in passing 
that at this lighthouse a novel design of beacon 
will be used for the first time, comprising arrays 
of small searchlights on slewing frames projecting 
light through slits in the tower, in place of the 
normal design with rotating lens. 

The Svinbadan lighthouse is under construc- 
tion at Lysekil, on the west coast, and will be 
launched during August or September, after 
which it will be towed 140 miles to the northern 
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| | : aE I Bt i Percent- 
| | age of 
Weight Overall | On land | At sea Total | construc- 
height | tion 
| from sea- | carried 
| bed out at 
eae sea 
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$ Fully equipped with machinery, but excluding ballast. 


Oresund off a point between Viken and Hoganis, 
and beached in 14m of water on a bed of sand 
and hard clay. It will replace the lightship of 
the same name. 

In their design, these two lighthouses are 
identical. Our title illustration shows the 
Nordvalen lighthouse under construction, while 
Fig. 4 gives a more detailed impression of the 
design and the procedure of building, launching, 
siting and erecting. 

The outer caisson diameter is 22m and the 
thickness of the bottom slab 0-7m. On top of 
this slab was cast the base of the telescopic 
tower which has a diameter of 4-6m. The tower, 
and the shaft surrounding it, were then carried 
to a height of 24-5m and 22m respectively, using 
sliding shuttering. While the outer wall of the 
outer caisson which is 0-3m thick was built up 

-also with the help of sliding shuttering—the 
internal walls and floors, and the top of the 
tower with the helicopter platform, were cast in 
concrete as ordinary formwork. The concrete 
quantities are listed in the following table. 


TABLE Il—Nordvalen|Svinbadan Telescopic Caisson 
Lighthouse 
Quantities of concrete 
Cubic 
metres 
Base slab of outer caisson 266 
Base slab of inner caisson (tower) 8 
Main tower section and shaft oe 5, es ‘ ; 125 
Internal concrete work, top section of tower, and 
helicopter platform eas ; ; : 30 
Outer wall of outer caisson 100 
Radial walls of outer caisson : ; 40 
Conical top and cylindrical neck of outer caisson 100 


The weight of the Nordvalen lighthouse at the 
launch amounted to 1650 tonnes, which included 
all plant and machinery but excluded the ballast. 
The enclosed volume of the structure is 3400 
cubic metres. Altogether, the height of the 
completed tower is 25m, so that when the light- 
house has been raised at the site, its overall 
height will be 40m, of which 26m will be above the 
water line. 

Erection will be carried out by pumping water 
into the central shaft of the outer caisson, jacks 
being used to assist in this operation and to 
control the movement. Afterwards, the tower 
and the shaft will be cast together. Meanwhile, 
the outer caisson will be completely filled with 
shingle (or possibly sand, in the case of Svin- 
badan), the filling being subsequently injected 
with cement mortar. After connecting the 
power and control cable, the lighthouse will be 
ready for operation. 

The principal data of some recent Swedish 
lighthouses, including those described in this 
article, have been assembled in Table I.  Par- 
ticularly striking is the saving of working time 
at sea which the telescopic method has made 
possible. For Grundkallen, off-shore work 
required only 14 per cent of the total construction 
time and this percentage is expected to be further 
reduced in the case of subsequent lighthouses 
built to the same design. The very low figure of 
under 1 per cent for the Nordvalen-Svinbadan 
design seems hardly capable of being improved 
on. 
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The American Scene 


The Steel Strike 


The most remarkable phenomenon of the 
current American steel strike is that it can 
run so long and do so little visible damage 
to the national economy. In most other 
countries, on both sides of the Iron Curtain, 
each fluctuation in steel production is 
regarded as a crucial barometer of living 
standards and national prosperity. Few 
countries could survive a protracted paralysis 
in the output of this most basic of industrial 
metals. In the United States a half-million 
steel workers have been idle since mid-July. 
Negotiations for a settlement are proceeding 
at a pace so lackadaisical that an observer 
might conclude the tie-up involved a half- 
dozen peanut vendors. Other industries 
show no signs of dismay, except for those 
that directly serve the steel mills, such as 
railways, coal mines and river barges. The 
White House stands on its position that 
Government pressure to hasten a return to 
work would undermine “free collective 
bargaining.” The striking union and the 
steel producers appear far removed from a 
showdown based on the weight of economic 
hardship. David J. McDonald, the president 
of the United Steelworkers of America, has 
assured his members that they will never be 
starved back to work. The parent union’s 
treasury of 33,000,000 dollars remains 
virtually untapped. Its local branches have 
almost as much more available to aid needy 
strikers. These sums, substantial as they are, 
represent no realistic measure of the union’s 
ability to withstand an economic siege. The 
rest of organised labour has embraced the 
steel strike as the fight of all labour. This 
is something more than the formal pledge 
of full support customarily given to any 
major strike. This time most other unions 
are convinced that a setback for the steel 
workers would give management the upper 
hand in all major collective bargaining. On 
this basis, the merged labour federation 
is considering committing itself to raise 
25,000,000 dollars to support the steel 
workers. The commitment will come up for 
action at a special mobilisation in connection 
with the A.F.L.-C.1.0. convention in San 
Francisco on September 18. The date itself 
is a gloomy indicator of labour’s pessimism 
about how soon the strike will end. The steel 
union has another financial backer in its 
contest with the steel companies. When its 
members reach the end of their personal 
resources they are advised to turn to public 
relief agencies for help. The applications 
lists already are beginning to grow in such 
principal steel centres as Pittsburgh, Chicago, 
Youngstown, Canton and Johnstown. So 
far, the union is getting almost-no complaints 
from strikers or their wives about the tribula- 
tions of payless paydays. Mr. McDonald’s 
own mail is heavily weighted with calls to 
hold out, despite the publication by the 
industry of hundreds of newspaper advertise- 
ments urging union members and citizens 
generally to tell the union that they oppose 
its stand. On the company side economic 
pressure seems almost totally absent. Manu- 
facturers of automobiles, electrical appliances, 
farm equipment and other key products still 
report they have enough steel to keep their 
factories operating until mid-October or 
later. A Federal survey, just completed, 
shows few lay-offs yet in smaller works or in 
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the construction industry. Stock shortages 
of specialty steels will cause some idleness 
in the second half of September, but mass 
unemployment in manufacturing industries 
still seems six weeks or two months away. 
The commercial warehouses on which most 
small businesses depend have more steel now 
than they had at the beginning of the five- 
week steel strike in 1956. At present con- 
sumption rates their reserves would last 
fourteen more weeks. This means that the 
impact of the tie-up is restricted to the steel 
companies and to railways, mining and other 
tributary industries. The unemployed in 
these related fields already exceed 125,000. 
But the steel producers can take comfort in 
the knowledge that their customers are still 
living on their prestrike inventories and 
that these will have to be exhausted before 
they need fresh supplies. This knowledge, 
together with tax factors that cut down the 
companies’ out-of-pocket losses during the 
tie-up, tend to take much of the urgency out 
of the quest for a peace formula. This 
absence of compelling financial spurs to a 
settlement heightens the probability that 
the mills will not reopen until Present Eisen- 
hower moves for a national emergency injunc- 
tion under the Taft-Hartley Act. He has 
made it clear that he will be in no hurry to 
use this back-to-work instrument. But his 
timetable must take cognisance of the lag 
between issuance of the no-strike order and 
refilling of the empty pipeline of steel distri- 
bution. It will take nearly a month to get 
the mills back to capacity production and 
to make volume shipments to steel-hungry 
industries. With these factors to balance 
against the comfortable steel reserves still 
in industry’s hands, the President is likely to 
decide on a date in the neighbourhood of 
October 1. The only drawback in such a 
solution is that it would settle nothing. After 
two and a half months of strike the unionists 
would be obliged to return for eighty days 
at their old wages aad working conditions, 
and when the truce ended they would be free 
to renew their stoppage. 

Since World War II, American production 
of steel has been halted six times by general 
strikes. The first five ranged in duration 
from twelve hours in 1955 to fifty-eight days 
in 1952, and represented an estimated total 
loss of 45,800,000 tons of steel and 850 
million dollars in wages. The sixth post-war 
steel strike will be the longest in the strike- 
ridden industry’s history. This time the 
potential losses involved have caused par- 
ticular concern, for the strike occurs at a 
time when the economy has boomed its 
way out of the worst recession since the war. 
These are the issues: the industry has 
maintained that any rise in labour costs would 
be inflationary—that it cannot raise wages 
without raising prices. It has called on the 
union to keep wages at present levels for a 
year. It has expressed willingness to improve 
pension and insurance benefits this year and 
grant a “ modest ’’ wage increase next year 
—if the union agreed to new work rules. 
It also wants to abolish the cost-of-living 
escalator clause in the now expired contracts. 
The union, rejecting a wage freeze, has 
insisted that in view of current high profits 
the industry can well afford to grant wage 
rises without raising prices. It seeks a 
“* package ” increase of just over 15 cents an 
hour and retention of the escalator clause, 


and contends that the present work rules do 
not prevent the industry from attaining 
maximum production. The early talks 
foundered on the explosive issue of work 
rules. These affect the mill worker’s daily 
life on the job. They are drawn up in each 
works by agreement between union and 
management and cannot be changed without 
union consent. The industry has charged 
that the stronger voice won by the union 
has reduced its authority over such areas as 
crew assignments and led to “* unjustified 
idle time.’’ On the other hand, the steel 
workers call the work rules issue ‘ phony,”’ 
and contend the industry is pressing the matter 
in an attempt to “ eliminate every shred of 
protection of local working conditions.” 
Changing the rules, they say, would leave 
supervisots ** free to abolish spell time, relief 
arrangeménts, lunch periods, wash-up time ” 
and other things. 

An authorised history of the United States 
Steel Corporation published several years 
ago asserted “ the right of free men to form 
unions of their own choosing for the purpose 
of collective bargaining.” Nothing in the 
current steel strike, one may presume, has 
changed that position. The steel companies 
have rejected the proposals of the United 
Steelworkers of America, but they have not 
questioned the right of the steelworkers to 
combine and to make proposals. Upon 
looking back over the history of the steel 
industry since the United States Steel Cor- 
poration’s organisation in 1901, one can 
detect democratic progress. The barbarous 
twelve-hour day has given way to a forty- 
hour week. Money wages have increased 
something like eight times since 1901, and 
it is estimated that to-day real wages in steel 
will buy more than twice what they bought 
in 1910. Automation has eliminated, per- 
haps, 100,000 jobs, but it has made life less 
arduous for the half-million steelworkers 
affected by the present strike. The companies 
have done well, too, as their net earnings 
indicate. Union statisticians assert that each 
ton of steel produced to-day requires 10-7 
man-hours as contrasted with 19-1 man-hours 
in 1945. Certainly the wage element in the 
cost of steel has gone down. The picture 
to-day is of an industry whose processes have 
been greatly refined and which has a larger 
net income to share among its workers, its 
executives and its owners. The issue, then, 
is basically one of power. The handful of 
desperate men who fired on the strike- 
breakers at Homestead, Pennsylvania, in 
1892, have been replaced by organisations 
comparable in authority with the great 
corporations. In this particular instance the 
evidence is that the steel companies have 
concluded that the union steelworkers of 
America have too much power or are asking 
too much power. The companies are accord- 
ingly not so much refusing monetary benefits 
as they are moving to curtail this power. 
Here we have, except for possible outbursts 
of emotion, the working out of democratic 
process. It is not pleasant, it is not cheap, 
it may hurt hundreds of thousands of people 
not directly concerned but it is one of the 
ways in which freedom functions. And one 
may be sure that when it is all over there will 
be no “dictatorship” on the part of the 
companies, and no “ monopolistic power ” 
on the part of the unions. The pity is that it 
costs so much to establish these points. 
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The world’s first nuclear-powered passenger-cargo ship, the N.S. ** Savannah,” 
was launched at the Camden yard of the New York Shipbuilding Corporation in 
New Jersey by Mrs. Dwight D. Eisenhower on July 21. The 22,000-ton vessel was 
constructed under a joint contract with the U.S. Maritime Administration and 
Atomic Energy Commission and will be operated under Government contract by 


the States Marine Lines. 


The ** Savannah”’ will be capable of carrying sixt, 


passengers and 9500 tons of cargo at a speed of 2\ knots. She will be able to operate 
for more than three years on the initial 52,000M W D (megawatt-day) fuel loading of 


her pressurised water reactor. 


CONTAINMENT VESSEI 

LL the equipment in the reactor system is 

housed within a steel containment vessel in 
the reactor space (Fig. 6). Because of the weight 
of the reactor vessel and the various components 
associated with the reactor system, including 
approximately 2000 tons of lead and concrete 
shielding, the reactor space has been placed 
amidships, just forward of the machinery com- 
partment. The containment vessel (Fig. 7) 
serves to prevent the escape of radioactive 
particles to the atmosphere in the event of an 
accident. The vessel is made up of a 35ft 
diameter cylindrical section, with two hemi- 
spherical ends, and has an overall length of 
Soft. A 14ft diameter cupola is situated on top 
of the cylindrical section. The control rod 
drives, which are mounted on the reactor vessel 
head, are housed within the cupola. The vessel 
has been designed to withstand a pressure of 
186 Ib per square inch gauge. The wall thick- 
ness of the containment vessel varies from 
2din to almost 4in of carbon steel. The 186 Ib 
per square inch gauge pressure would result from 
the rupture of a primary coolant pipe and the 
instantaneous release and expansion of the 
entire contents of the primary system, which is 
the maximum credible accident to the reactor 
plant. 

A total of eighty-two penetrations for piping, 
electrical cables, pneumatic lines and access 
are provided in the containment vessel shell. 
The largest penetration is the 14ft diameter 
opening at the top of the cupola. This opening 
was used for the initial installation of equipment 
within the containment vessel. In addition, it 
will be utilised for refuelling the reactor core. 
Two 24in by 18in manholes in the lower portion 
of the vessel and two 42in diameter manholes in 
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Her trials are scheduled for the spring of next year. 


the upper portion provide access to the 
containment vessel. Should the ship sink 
the two lower manholes have been designed 
to open inwardly under an external head 
of 100ft of water. This allows flooding and 
prevents the collapse of the containment vessel 
in the event of sinking. The bottom half of the 
vessel rests in a cradle of steel surrounded by a 
4ft wall of reinforced concrete which forms the 
lower portion of the secondary shield. The top 
half of the containment vessel is encased in a 
6in layer of lead, together with a 6in layer of 
polyethylene, which forms the upper portion of 
the secondary shield. In addition, both sides 
of the vessel are protected by a thick collision 
mat, constructed of alternate layers of steel and 
redwood. The amount of radiation at the surface 
of the shield will not exceed five rems per year at 
normal operation. 

Except when entry is required, the vessel will 
be sealed. If entry is required, it is possible 
thirty minutes after reactor shutdown when the 
radiation level within the vessel is below 200 milli- 
rem per hour, or less. Entry into the contain- 
ment vessel will be kept to a minimum since the 
internal equipment that could be expected to 
require normal maintenance is installed in 
duplicate. In addition, certain segments of the 
reactor system can be isolated and by-passed 
without affecting plant operation. The contain- 
ment air-conditioning system continuously cir- 
culates and cools off all the air in the contain- 
ment vessel, maintaining an average ambient tem- 


perature of 130 deg. Fah. and a humidity of 


72 per cent. 
SHIELDING DESIGN AND CONSTRUCTION 


The main sources of radiation during the 
operation of the power plant are the reactor 
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Fig. 6—Reactor system arrangement within the containment vessel 
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itself and the primary loop coolant water. This 
water, which passes through the reactor core, 
is irradiated in the process and becomes a source 
of radiation. There are also radiation sources 
of lesser magnitude, including process piping, 
hold-up tanks, pumps and demineralisers. By 
and large, these need not be considered in the 
design of the main shield, but must be considered 
during access and maintenance studies. The 
shield serves the dual purpose of limiting the 
radiation dose outside the containment to pre- 
scribed safe levels and permitting access to the 
interior of the containment vessel within thirty 
minutes after shutdown. To accomplish these 
functions the shield has been divided into a 
primary shield, which surrounds the reactor 
itself, and the secondary shield which surrounds 
the containment vessel. 

The primary shield consists of a water-filled 
tank surrounding the reactor, augmented by an 
outer lead annulus varying in thickness from 2in 
to 4in. The tank is 17ft high, with an annular 
water space of 33in. The lead annulus is bonded 
to the outer wall of the tank. The primary shield 
is more than sufficient to limit the dose rate 
within the containment vessel from core gamma 
sources and activated nuclei to 200 millirem per 
hour, a half-hour after the reactor has been shut 
down. This level will permit limited access of 
personnel to the containment vessel for main- 
tenance and repair. 

The secondary shield consists of lead, poly- 
ethylene, concrete and water of sufficient thick- 
ness to reduce reactor and coolant doses to 
allowable levels. The total weight of this 
secondary shield is approximately 2000 tons. A 
concrete wall, which encloses the lower part of 
the containment vessel, comprises the lower 
portion of the secondary shield. Where available 
space limited the thickness of the wall, a high 
density concrete was used instead of ordinary 
concrete. This wall extends outward from the 
forward end of the containment vessel to form a 
compartment between the shield and the contain- 
ment vessel. This compartment houses the 
purification demineralisers and components of 
the waste collection, buffer seal and gaseous waste 
systems. A series of fresh water shield tanks in 
the double bottom follow the line of the concrete. 
These tanks minimise the dose rate outside the 
shield due to radiation scatter under the concrete. 
The upper part of the shield is composed of lead 
Slabs (Fig. 8) bolted to the containment vessel. 
The thickness of the lead varies from 24in to 6in. 
The boundaries between slabs are caulked with 
lead wool rope. The lead support studs are 
extended to provide attachment for the poly- 
ethylene, whose thickness is adjusted to provide 
a constant shield thickness of 14in. Gaps are 
provided between adjacent sheets of poly- 
ethylene to allow for its high coefficient of 
expansion, 


REACTOR SYSTEM 


The reactor is moderated and cooled by light 
water at 1750 lb per square inch absolute. It is 


Fig. 7—Site erection of the S0ft long by 35ft diameter reactor 


containment vessel 









_Abnerican Section 





Fig. 8—Installation of secondary lead shielding in the reactor containment vessel 


fuelled with uranium oxide (UO,) of about 4:4 
per cent enrichment in uranium 235, clad in stain- 
less steel rods. The reactor design was aimed, 
primarily, at a long core lifetime ; the design 
target was approximately 52,000 megawatt-days, 
or 1230 days at the average operating power. 
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the safety of the 
system. However, this 
stability requires that 
the control system drives 
the reactor whenever 
there is a change in the 
steam load. 

A pressurised water 
reactor system operates 
on the principle that 
water under high pres- 
sure can be heated to 
high temperature with- 
out boiling in the 
primary loop. This heat 
is then transferred to 
water under much lower 
pressure, Causing it to 
turn to steam in the sec- 
ondary loop to operate 
the turbines and pro- 
duce power. In steady 
operation the reactor 
system will respond auto- 
matically to slight varia- 
tions in steam demand at 
the turbine throttle by 
virtue of its negative 
temperature coefficient. For changes of power 
demanded from the bridge, automatic con- 
trol rod operation will cause the reactor to 
respond without serious lag or deviation in 
its average coolant temperature. A graphic, 
colour-coded display of the operation of the 
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a Stainless steel “egg crate’’ lattice. This 
lattice serves to withstand the pressure differen- 
tials that arise as a result of the multi-pass flow 
pattern. Each fuel element contains 164 rods 
tin in diameter. The wall is 0:035in_ thick 
stainless steel. The fuel in the rod is uranium 
oxide pellets, enriched to an average of 4-4 per 
cent of uranium 235. 

The fuel rods in the inner sixteen fuel elements 
contain uranium oxide (UQ,) at an enrichment 
of 4:2 per cent U*, and in the outer sixteen 
fuel elements the enrichment is 4:6 per cent 
U**, Within each fuel element, the fuel rods 
are arranged in four bundles of forty-one rods 
each. The centre-to-centre spacing of the rods 
is 0-663in, giving an overall metal-to-water ratio 
of 0:76. The rod spacing is maintained by small 
tubular stainless steel ferrules brazed in place 
approximately every 8in along the length of the 
element. The uranium oxide pellets, 0-4255in 
in diameter, are made from pressed and sintered 
UO, powder. The space between the pellets and 
the inner tube wall will contain helium gas under 
pressure to ensure good heat transfer across the 
fuel rod. The gas is sealed-in at the time the 
tube is loaded and the ends plugged. 

The initial core loading will include 6788 kg 
of U**; the U* content, at the enrich- 
ments of 4-2 and 4-6 per cent, will be 312°4 kg. 
The conversion ratio will be about 0-4 ; i.e. for 
each gramme of U*™ that is burned up, 0°4 
grammes of Pu*** will be produced from the 
fertile U**. The reactivity requirements as 
listed below indicate that the cold, clean core 
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Fig. 9—Design of fuel elements for N.S. “‘ Savannah ”’ reactor core 


The active core is approximately a right circular 
cylinder with an equivalent diameter of 62in and 
a height of 66in. The core is made up of thirty- 
two fuel elements, each one consisting of 164 fuel 
rods. Reactivity control is provided by twenty- 
one cruciform control rods. Each rod is a com- 
posite of a boron-stainless steel plate jacketed 
with stainless steel plates. 

Three basic thermal considerations were 
followed in the reactor: (1) no bulk boiling 
is permissible in the core during steady-state 
operation ; (2) the local heat flux at the outside 
surface of the cladding will not exceed the design 
value of burn-out heat flux during steady- 
state operation ; and (3) melting of the oxide 
fuel will not happen under the worst pos- 
sible combination of manufacturing tolerances, 
neutron flux distribution and fluid flow 
effects during steady-state or transient opera- 
tions. 

A multi-pass arrangement was selected because 
it possessed several advantages in thermal per- 
formance over a single pass core. There are 
three passes. The first flow path is upward in 
the annuli between the vessel and the inner thermal 
shield ; the second and third passes are through 
the core. In order to attain the long core life- 
time, a large core of low power density is used. 
The inclusion of uranium 238 as a fertile material 
extends the core life through its conversion to 
plutonium. The core is basically stable because 
of the large negative prompt fuel temperature 
coefficient. This, backed up by the delayed 
negative moderator temperature coefficient, adds 


reactor system will be provided on the main 
control panel. 





should have an excess reactivity of approximately 
11-2 percent. 
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Fig. 11—Cross section of reactor 


The control rods will control reactivity in the 
range of 14 to 18 per cent from cold starting to 
full power. This value includes an allowance for 
resonance capture of neutrons by the rods. This 
data would, therefore, indicate a margin of 
2-8 per cent for the cold, clean core. 

Many factors are involved in estimating the 
core life, but all calculations to date conser- 
vatively indicate that at normal power, corres- 
ponding to 63-5MW of heat, the core should 
have a life of over 700 normal power operating 
days. Based on operating 60 per cent of the 
time at normal power, and 40 per cent at port 
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power, it should not be necessary to reload the 
core for three and a half years. 

The pressure vessel (Figs. 10, 11 and 12) for 
the reactor is 26ft 6in high and 98in in inside 
diameter. It is made of 6in carbon steel plate 
clad on the inside with 18-8 stainless steel. Its 
design pressure is 2000 Ib per square inch and 
design temperature 650 deg. Fah. The upper 
head, which carries the control rod drives, may 
be removed for refuelling. Closure is effected 
by means of forty-eight Sin studs with a double 
gasket and a seal weld between the flanges. The 
closure opening is 90in in diameter—sufficiently 
large for the removal of all core components 
which may deteriorate or be damaged during the 
life of the plant. 


CONTROL ROD MECHANISM 


Each of the twenty-one control rods is in the 
shape of a cross and is equipped with an electro- 
mechanical control and a hydraulic cylinder for 
reactor scram. All drive rods are buffer-sealed 
where they pass through the reactor head, and 
each seal is charged with purified water at 
1800 lb per square inch pressure. In the event of 
failure, a seal can be isolated from the system. 
Each control rod drive assembly can be dis- 
connected from its control rod and removed. 
Each rod measures 8in across, tip to tip, and is 
0-375in thick. The effective length of each rod 
is 66in. The rod consists of a in thick plate of 
boron stainless steel sandwiched between two 
*/,.in thick stainless steel plates. It is the boron 
that restricts the atomic fission process and 
provides control. 

Motion of the rod is accomplished by the 
combined use of an electro-mechanical drive 
unit and hydraulic pressure. The portion of the 





Fig. 12—Erection of reactor pressure vessel within 
the containment vessel 


drive line that moves during a scram consists of 
the control rod, seal shafting, safety latch, 
hydraulic piston rod and hydraulic piston. 
These scram components are held against the 
underside of the drive carriage during normal 
positioning by the force of reactor pressure acting 
on the area of the seal shaft, and will, therefore, 
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Fig. 13—Flow diagram of pressurised water reactor system 
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_Annerican Section 


follow the carriage. The carriage is positioned 
by twin lead screws driven by an electric drive 
motor. The hydraulic pressure necessary for a 
scram is maintained continuously in a scram 
accumulator. Each rod has its own accumulator; 
each of these acts independently of the others 
The scram pressure is held in check by a pilot- 
operated scram valve. By release of the pilot 
pressure, the full scram accumulator pressure is 
applied to the piston. This results in a net down- 
ward force on the rod drive line sufficient to 
accelerate the rod into the core at the required 
rate. 

There is a safety latch on the rod drive which 
will not allow it to be withdrawn unless it is in 
contact with the drive mechanism. Conse- 
quently, under no circumstances can the reactor 
pressure or the hydraulic piston withdraw a rod 
at a faster rate than the driving carriage will 
allow, and once a control rod has been driven in 
by a scram, it cannot be withdrawn until the 
drive carriage has been moved down to release 
its latches. The safety latch will also hold the 
rods in position within the core in the event of a 
capsized ship. 


CONTROL AND SAFETY SYSTEM 


The automatic control system is designed to 
adjust the reactor power level to meet the steam 
load requirement. The system also maintains 
the average reactor temperature at 508 deg. Fah. 
The average temperature is maintained inde- 
pendent of reactor power level. Variations in 
coolant temperature and steam flow are detected 
by sensors which supply corrective action to the 
control rods. This corrective signal, or power 
error, initiates the movement of a rod group 
with a velocity proportional to this error up to a 
preset velocity limit. This maximum velocity 
will limit the reactivity insertion rates to a safe 
value and still permit rapid manceuvring of the 
plant. The control system prevents excessive 
transients in the primary coolant temperature 
during demand load changes. 

The reactor safety system monitors signals 
from the nuclear and non-nuclear instrumenta- 
tion to detect unsafe conditions and initiates 
corrective action as necessary. Two modes of 
corrective action, scram and fast insertion, are 
initiated by the safety system depending upon 
the nature of the abnormal condition. For 
scram action, all withdrawn control rods are 
rapidly inserted into the core’ by the 
hydraulic pressure in about 1-6 seconds. During 
a fast insertion, all withdrawn rods are inserted 
at the maximum rate available through the 
electro-mechanical drive, about 15in per minute. 
A scram signal overrides all signals while a 
fast insertion signal will override all automatic 
control or manual rod signals. The reactor 
safety system is designed to protect the reactor 
from damage during all abnormal conditions 
with the exception of a major rupture in the 
primary system. The number of scram signals 
has been kept to the minimum consistent with 
the philosophy of reactor protection. To 
minimise spurious scrams due to minor mal- 
functions, a coincidence of unsafe indications 
from two independent instruments is utilised 
wherever possible. The safety system also 
contains a group of annunciator signals. These 
signals warn operators when any system para- 
meter is outside its normal operating range 
allowing corrective action to be taken before a 
serious condition arises. 


PRIMARY REACTOR SYSTEM 


The function of the primary system is to trans- 
fer the heat generated in the reactor core to the 
steam generators (Fig. 13). Demineralised water 
is circulated through the reactor and boilers by 
means of two closed loops. Each loop contains 
two circulating pumps, one steam generator, 
two check valves and two stop valves together 
with the necessary piping. The system is designed 
to transfer 74MW or 252-6 million B.Th.U 
per hour from the reactor core at full load with 
a flow rate of 8,000,000 Ib per hour. The inlet 
temperature to the reactor at this power level 
is 494-7 deg. Fah. and the outlet temperature 
is 521-3 deg. Fah. The heat added to the water 
as it flows through the reactor is given up in the 
steam generators. 

All material in contact with the reactor coolant 
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water in the primary system is 18-8 stainless 
steel. The primary loop water is pressurised to 
1750 lb per square inch by an electrically heated 
pressuriser vessel in which normal operating 
conditions are automatically maintaiaed by the 
alternate use of electrical heaters or spray coolers. 
The water level in the pressuriser is maintained 
by regulating the rate of primary loop water 
flow to the purification system, the recharging 
flow to the purification system and the recharg- 
ing flow introduced by the charge pumps. 
Water in the primary loop is circulated by four 
canned-rotor pumps, each with half and full- 
speed windings. The system is designed to use 
all four pumps at full speed during normal 
operation of the power plant. Their main design 
characteristics are 230 h.p., 5000 gallons per min- 
ute at 495 deg. Fah., at 70 lb per square inch head. 

The main primary piping is 12in inside 
diameter, and the branch piping between the 
boiler outlets and the Y fittings, containing the 
pumps, is 8 ¥in inside diameter. 


SECONDARY SYSTEM 

In the secondary system feed water is heated 
to steam in two steam generatois. Each steam 
generator consists of a U tube, U shell lower 
drum with the primary piping connecting to 
the inlet and outlet nozzles on the heads of the 
drum. The shell side is connected to an upper 
drum, situated on the centre line and above the 
lower drum, by means of thirteen risers and 
eight downcomers. The risers and downcomers 
are designed to ensure natural circulation at all 
loads and attitudes of the ship. 

Cyclone separators and scrubbers are pro- 
vided in the upper drum to supply dry saturated 
steam at the outlet nozzles. The steam quality 
will be maintained at approximately 0-25 per 
cent moisture. The Steam generators are 
designed for 2000 lb per square inch gauge on 
the tube side and 800 lb per square inch gauge 
on the shell side. The design temperature for 
the tube and shell sides is 650 deg. Fah. 


(To be continued ) 


Oxygen Cutting Machine With 
Electronic Tracer 


SIMPLE pencil-line sketches of intricate shapes 
and forms can now be used to guide oxygen 
shape-cutting machines. A _ new electronic 
tracer has been introduced by the Linde Division 
of the Union Carbide Corporation, of New 
York, which allows pencil or ink-line drawings 
to control single or multiple-torch flame-cutting 
machines. A built-in automatic kerf compen- 
sator makes it possible to reproduce one or 
thousands of complicated metal parts easily and 
with extreme accuracy from exact-size drawings. 
The automatic kerf adjustment represents an 
improvement over existing tracing units, since 
parts can now be reproduced without the 
necessity of making allowance for kerf width on 
the drawing. 

Known as the Linde Photocell Tracer, the 
new unit eliminates the 
need for expensive metal 
or plastics templates, 
photographic negatives 
or complicated and 
costly silhouettes. The 
drawings of parts are 
made in the exact size of 
the part desired. The 
kerf compensator dial is 
then set for the plate 
thickness being cut and 
automatically compen- 
sates for kerf width so 
that the reproduced 
parts are exactly the 
same size as the line 
drawing. The prepara- 
tion of the pencil or 
ink-line drawings that 
guide the photocell 
tracer is extremely 
simple. The tracing 
accuracy is claimed to 
be excellent, and intri- 
cate metal shapes and 
small holes that cannot 
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be cut using present mechanical tracing heads, can 
be cut easily. Shape-cutting can be done anywhere 
regardless of lighting conditions. The tracing 
speed is controlled by an eddy-current governor 
which provides smooth, stepless speed control over 
a speed range adjustable from 2in to 30in per 
minute. At average cutting speeds, the tracer 
can negotiate 90 deg. turns with a yin radius. 

With the new tracer it is possible to use line 
drawings that will make the cutting torches move 
from one series of cut shapes to another, without 
interruption, for “chain” cutting. It is also 
possible to operate the new unit manually by 
using a steering knob. The heart of the new 
machine is a photo-electric scanning head geared 
to a steering motor which, in turn, is connected 
by means of a geared belt to the drive head. The 
main control box can be remotely mounted and 
is connected to the tracing head by a 25ft multi- 
conductor cable. A small remote control box 
is also provided. 


High-Temperature Insulation 


RECENT discoveries at Bell Telephone Labora- 
tories indicate that fluoride coatings can be 
formed on copper, aluminium and other metal 
wires to provide exceptionally high insulation 
value at elevated temperatures, while retaining 
flexibility and freedom from porosity. 

According to a paper by Drs. Steward S. 
Flaschen and Paul D. Garn, which was presented 
to a meeting of the American Ceramic Society 
in Chicago, the insulating coatings are formed 
directly on freshly cleaned copper or aluminium 
by exposing them to oxidising carriers of fluorine 
such as hydrogen fluoride or elemental fluorine 
at temperatures from 300 deg. to 600 deg. 
Cent. The thickness of the resulting copper 
fluoride and aluminium fluoride films depends 
on the temperature at which they are formed, the 
concentration of fluorine and the time of expo- 
sure. Aluminium forms a fluoride film 1 micron 
thick in a few minutes at 550 deg. Cent. These 
films remain adherent when bent repeatedly. 

Electrical insulation values are very high for 
both copper and aluminium films, being in the 
order 10'° and 10" ohms at room temperature 
for films in the order of 1 to 2 microns thick, 
between probe electrodes jin in diameter. The 
films retain their excellent insulating properties 
at high temperatures. For example, aluminium 
fluoride films exhibit resistances of about 7 by 
10° ohms at temperatures as high as 500 deg. 
Cent. The aluminium fluoride films show excel- 
lent resistance to oxidation even above 600 deg. 
Cent. They also show no tendency to hydrate 
or dissolve on exposure to high humidity. The 
insulation does not break down even at 450V 
at 500 deg. Cent. 

The best organic insulating coatings cannot 
be used continuously above 300 deg. Cent. 
Inorganic insulators are generally porous and 
non-flexible, although some may be used as high 
as 830 deg. Cent. Insulating fluoride coatings 
should be satisfactory almost up to the melting 
point of the conductor. The technique is not 
limited to copper and aluminium, it is claimed. 





Linde photocell tracer in use on a multiple-torch oxygen cutting machine 
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Personal and Business 


Appointments 
Mr. N. R. Kirxsy has been appointed general 
sales manager of Croda, Ltd. 
Mr. J. M. 8. Coates has been appointed a director 
of George Angus and Co., Ltd. 
Mar. R. T. Bromrietp has been appointed manag- 
ing director of Invicta Electrodes, Ltd. 


Mr. F. W. Stoxes has been appointed a director of 
Powell Duffryn Carbon Products, Ltd. 

AssociaTEep COMMERCIAL VEHICLES, Ltd., announces 
that Mr. H. E. Ells has assumed control of all pub- 
licity matters affecting the A.C.V. Group. 

Mr. F. Donacny has been appointed a part-time 
member of the British Transport Commission, in 
succession to Captain Sir lan Bolton, Bt. 

Mr. C. D. Epsrortu has been appointed vice- 
president, traffic, Canadian Pacific Railway, in 
succession to Mr. G. F. Buckingham, who has 
retired. 

LONDON MupL_anp Recion, British RaiLways, 
has announced the appointment of Mr. J. K. Lord 
as electrical traction engineer, Liverpool, in succession 
to Mr. R. C. Smith, who has retired. 

Mr. NorMaN READMAN, managing director of 
The Consolidated Pneumatic Tool Company, Ltd., 
has been appointed chairman of The Jacobs Manu- 
facturing Company, Ltd., Frank Guylee and Son, 
Ltd., and the Reichdrill Manufacturing Company, 


Ltd. 

Mr. G. B. Perry has been appointed managing 
director of Axia Fans, Ltd. He has also been 
appointed a director of Vent-Axia, Ltd., and will 
retain his seat on the board of Thermotank, Ltd. 
Consequent upon Mr. Perry’s appointment, Mr. 
R. C. Adie has become general manager of the 
international products division of Thermotank, 
Ltd., and Mr. H. J. Watson, general manager of the 


engineering division. 


Business Announcements 

ALLEY AND MaAcLe.Lan (Polmadie), Ltd., Glasgow, 
§.2, states that its telephone number has been 
changed to Pollock 6633 (8 lines). 

West's PiLinG AND CONSTRUCTION COMPANY, Ltd., 
announces that the new address of its Scottish office 
is 181/183, West George Street, Glasgow, C.2. 

Stuart Davis, Lid., Much Park Street, Coventry, 
has been granted the sole selling agency in the 
United Kingdom for Johansson cylindrical grinding 
machines. 

THe GenerRAL Exectric COMPANY OF IRELAND, 
Ltd., announces that its new premises at Adelaide 
Road, Dublin, were officially opened on Monday, 
September 7 

SHERBOURNE ENGINEERING, Ltd., Acocks Green, 
Birmingham, announces that its telephone number 
has been changed from Acocks Green 0683 to Acocks 
Green 5501 (14 lines). 

THe ENGusH Exvecrric Company, Ltd., announces 
that the address of its Bristol branch office is now 
Equity and Law Building, 36/38, Baldwin Street, 
Bristol, 1 (telephone : Bristol 27304). 

British INSULATED CALLENDER’S CaBLes, Ltd., 
states that from Monday, September 28, the address 
of its Northampton depot will be 18/22, St. George’s 
Street, Northampton (telephone: Northampton 
1860). 

ALFRED BULLOWS AND Sons, Ltd., has made an 
agreement with the Gray Company, Inc., of Min- 
neapolis, U.S.A., whereby it has sole distribution 
rights in the United Kingdom for “ Graco "’ industrial 
equipment. 

TEDDINGTON INDUSTRIAL EQUIPMENT, Ltd., Sun- 
bury-on-Thames, Middlesex, states that it has 
appointed Aviation Electric, Ltd., Montreal P.Q., 
as exclusive distributor of Teddington engine 
protection equipment for the Dominion of Canada. 


British WELDING RESEARCH ASSOCIATION announces 
the introduction of a new members’ service depart- 
ment combining the functions of the old liaison and 
publications departments. Head of the new depart- 
ment is Mr. P. H. R. Lane, B.Sc. (Eng.), A.I.M., 
A.M.Inst.W., until recently deputy chief metal- 

ist of the association. Mr. R. G. Burt, O.B.E., 
B.Sc. (Eng.), M.I.Mech.E., M.Inst.W., hitherto chief 
development officer, remains with the association 
as development consultant, and Mr. L. Parkes has 
taken over as editor for reports and publications. 


Mr. H. R. E. SurripGe, managing director of 
Surridge’s Patents, Ltd., Croydon Road, Beckenham, 
Kent, is to leave London for New York on Sep- 
tember 21, for an export tour for “ Holdtite”’ and 
“* Titebond ”’ industrial adhesives and stick-on soles. 
The tour will include visits to Venezuela, Trinidad 
and Jamaica. 

PoLLARD Bearinos, Ltd., Ferrybridge, Yorkshire, 
has opened a French branch office, Pollard-Roule- 
ments, 98, rue Truffaut, Paris, 17e (telephone : 
Marcadet 09-10). Canadian Pollard Bearings, Ltd., 
Oakville, Ontario, is to open a branch office in 
Montreal at 623, Decarie Boulevard, Ville St. 
Laurent, P.Q. 


Contracts 


THe RoyaL NORWEGIAN Navy has placed an 
order with Solartron Radar Simulators, Ltd., for 
a six target radar simulation system. 

PLtatr Brotuers (SAces), Ltd., Oldham, a sub- 
sidiary of Stone-Platt Industries, Ltd., has secured a 
contract from the U.S.S.R. for woollen spinning 
machinery to the value of over £250,000. 


THE MINISTRY OF SUPPLY announces that a con- 
tract has been placed with Hawker Siddeley Aviation 
for twenty Armstrong Whitworth “ 660”’ tactical 
freighter aircraft, for use in R.A.F. Transport 
Command. 

WORTHINGTON-SIMPSON, Ltd., has been awarded a 
contract by the Central Electricity Generating Board 
for the design, supply and erection of condensing 
plant for two 300MW turbo-generators to be installed 
at West Thurrock power station, Essex. Each plant 
includes one condenser having a total cooling surface 
area of 165,000 square feet, three 50 per cent capacity 
horizontal extraction pumps and four 334 per cent 
capacity hydraulic rotary air pumps, together with 
all associated piping and valves. Each condenser 
is designed to condense approximately 1,280,000 Ib 
per hour of steam at an absolute pressure of 1-1 Hg 
when supplied with 135,000 gallons per minute of 
circulating water at 55 deg. Fah. The extraction 
pumps each have a capacity of 1270 gallons per 
minute against a total head, including vacuum, 
of 260ft. 


Miscellanea 


ENGINEERING INDUSTRIES ASSOCIATION.——The 
annual exhibition of the Engineering Industries 
Association is to be held at the Royal Horticultural 
Society’s New Hall, London, S.W.1, from Tuesday, 
October 20, to Thursday, October 22, inclusive. This 
year the products of some 130 companies will be 
displayed. 

FLEXIBLE SHAFT MACHINE.—A new flexible shaft 
machine for use with rotary tools such as files, cutters, 
brushes, &c., has been introduced by B. O. Morris, 
Ltd., Coventry. This machine has a $ h.p. motor and 
drive is transmitted through a gearbox giving three 
speeds of 3000, 9000 or 15,000 r.p.m. Three shaft 
take-off drives are incorporated so that a succession 
of tools can be used without need for tool changing 
between operations. 

LarGe ANCHOR WINDLASS.—A large steam-driven 
anchor and mooring windlass of totally enclosed 
design and weighing 40 tons has been completed by 
the Telegraph Construction and Maintenance Com- 
pany, Ltd. The power unit consists of a double- 
cylinder steam engine designed to lift two anchors, 
each weighing 94 tons and handle 3in steel cable, and 
be capable of exerting a pull of 12 tons at 100ft per 
minute on the mooring ropes. 

Too. FOR STRAIGHTENING SCAFFOLDING TUBES.—A 
portable hydraulic tool is made by Chamberlain 
Industries, Ltd., Staffa Works, Staffa Road, Leyton, 
E.10, for straightening bent scaffolding tubes on site. 
The machine is a small, compact hand-operated 
hydraulic unit with a capacity of some 7 tons. 
The combined pump and ram have a screwed cylinder 
end which allows special purpose tools or adapta- 
tions to be fitted for odd jobs on site. 


GUIDE TO PROSPECTIVE ExPORTERS.—A new publi- 
cation of the Gauge and Tool Makers’ Association, 
Standbrook House, Old Bond Street, London, W.1, 
is entitled “‘A Simple Guide to Prospective 
Exporters.” This booklet has been produced to assist 
firms wishing to enter the field of overseas trading 
for the first time. The subjects dealt with include 
representation in foreign markets, how to appoint 
an agent, methods of exporting, methods of payment, 
&c. Copies of the publication are available at 3s. 6d. 
each, on application to the association. 


PLASTIC ALUMINIUM.—An addition to the range of 
Devcon plastics metal products distributed in Great 
Britain by E. P. Barrus (Concessionaires), Ltd., 
Acton, London, W.3, is a material of liquid con- 
sistency containing 80 per cent aluminium. The 
matrix is not volatile, so that the cast hardens without 
shrinking ; this takes one and a half to two hours at 
70 deg. to 75 deg. Fah. The hardened material can 
be machined as metal, and a polished finish is obtain- 
able : if the liquid is used as paint, it will tolerate 
normal baking temperatures. 

INSTITUTION OF MINING AND METALLURGY.— 
Professor David Williams, D.Sc., Ph.D., B.Eng., 
D.LC., who occupies the University of London 
Chair of Mining Geology at the Imperial College of 
Science and Technology, has been elected President 
of the Institution of Mining and Metallurgy for 
1960-61. He was elected to Associate Membership 
of the Institution in 1932, to full membership in 1941, 
and has served on the Council since 1949, holding 
office as Vice-President from 1954 to 1957. He will 
take office in May, 1960, in succession to Dr. J. H. 
Watson, C.B.E., M.C. 

PREFABRICATED VAN Bopy.—Aluminium platform 
bodies for commercial vehicles have for some years 
been available in kit form for assembly by relatively 
unskilled labour. This principle has now been 
applied to van bodies by Northern Aluminium 
Company, Ltd., and a prototype has been completed 
by Willowbrook, Ltd., Loughborough. The floor 
of the van is of Noral extruded planks (see page, 521, 
October 12, 1956) and the walls and roof of aluminium 
alloy sheets riveted to extruded stiffeners. A variety 
of rear door arrangements would, it is contemlpated, 
be available to purchasers of kits. 

MERCURY-POOL IGNITRONS.—A range of mercury- 
pool ignitron tubes for the control and rectification 
of heavy alternating currents has been introduced 
by Mullard, Ltd., Mullard House, Torrington Place, 
London, W.C.1. The range comprises five tubes, 
all interchangeable with internationally available 
equivalent types. Four of the tubes are intended 
primarily for welding control circuits, furnace control 
and similar applications, while the fifth is designed 
specifically for power rectification, and has limited 
applications in a.c. control. The tubes are water 
cooled and have stainless steel water jackets and 
cooling sections to avoid corrosion. 


FLOOR FINISHES FOR FActories.—The Building 
Research Station has published a brochure entitled 
* Floor Finishes for Factories ’’ (H.M. Stationery 
Office, price 1s. 9d.) in its series of factory building 
studies. It is pointed out that for both managements 
and building designers, factory floor finishes present 
many problems and it is important to consider the 
conditions of use as well as initial and probable 
subsequent maintenance costs. The brochure 
explains these points in relation to general-purpose 
floors and in relation to finishes for certain special 
purposes, namely, dust-free floors, floors with high- 
impact loads, spark-free floors, and chemically- 
resistant floors. 

THREAD CHECKING AND IDENTIFICATION.—A means 
for checking and identifying screw threads is now 
being supplied by F. Miller and Co. (London), Ltd., 
Cambridge Avenue, Trading Estate, Slough, Bucks, 
This means comprises a strong double-sided board, 
one side of which has secured to it on engraved 
identifying panels threaded male and female units 
covering all sizes of Whitworth, B.S.F., U.N.C., and 
U.N.F. threads from gin to 4in diameter and 
0 to 8 B.A. inclusive. Male or female components 
can be screwed into these units when it is required 
to classify the threads upon them. On the reverse 
side of the board there are detailed standard types 
of screw and bolt heads, patent lock nuts, washers, 
and the popular kinds of plating used. 


HIGH-PRESSURE HYDRAULIC FiTTINGs.—Amongst 
recently introduced high-pressure fittings manufac- 
tured by the Oil Feed Engineering Company, Ltd., 
Herga House, Vincent Square, London, S.W.1, is 
a valve for isolating high-pressure circuits which 
can be supplied with either hand-wheel or cam 
operation. It employs metal seatings and incor- 
porates a special unloader device which enables the 
valve to be used for pressures up to 7500 Ib per 
square inch. The model is available with sin B.S.P. 
inlet and outlet threads and has a total height of 
53in. Compact swivel connections for operation at 
pressures up to 4500 lb per square inch have been 
added to the firm’s ‘ Hi-Flex ’’ range of hoses and 
fittings. The swivel unions employ hydraulically 
balanced seals which may be easily replaced. The 
joints made in 3in to 4in and in lin B.S.P. thread 
sizes can be swivelled through 360 deg. 
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British Patent Specifications 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. When an 
abridgment is not illustrated the specification is without oem. 
unless otherwise stated. The date first given is the date of appli 
cation ; the second date, at the end of the abridgment, is the _ 
of publication of the complete specification. Copies of specifica- 
tions may be obtained at the Patent Office Sales Branch, 15, 
Pp , Chancery Lane, W.C.2, 3s. 6d. each 


COAL BUNKERS 


816,481. September 3, 1957.—Device FoR TRIM- 
MING COAL BUNKERS, Central Electricity Gener- 
ating Board, Central Electricity House, Trafalgar 
Buildings, London, S.W.1, and Frederick 
Ratcliffe, 179, Hilibury Road, Warlingham, 
Surrey. 

This invention relates to a device for trimming 
coal in bunkers and like purposes, such as the clear- 
ing of choked coal chutes and the freeing of large 
pipes obstructed by masses of coal or similar material. 








No. 816,481 


It comprises a tubular fitting A with a nosepiece 
and having mounted upon the shank a rotatable 
tool on a hub B retained by a collar and grub-screws. 
The tubular fitting can be connected to a source of 
compressed air by a tube or a flexible hose by which 
it can be lowered down a large pipe to be cleared of 
obstruction. 
to provide an annular groove registering with a 
number of ports drilled radially through the wall 
of the shank. Four small tubes C secured upon the 
hub connect with the annular groove and shank 
interior. These small tubes are curved at their 
outer ends in a circumferential direction, so that the 
flow of compressed air through them will cause the 
rotation of the hub by the reaction of the air jets 
exhausting from the ends. The rotatable tool has 
four blades D extending over the stationary nose- 
piece, which are adapted to cut into the material 
into which the tool is inserted. The effective boring 
diameter of the blades is small at the leading end 
of the tool but increases sharply up to a maximum 
in approaching the radial tubes. The blades may 
be shaped helicoidally so as to screw into the 
material in the manner of an auger, or in the opposite 
sense so as to exert a “ ploughing” action, the 
material being then thrown outwards by centrifugal 
effect. For the attachment of chains or ropes to the 
tool, so as to assist the action of the blades, the hub 
is fitted with four oval chain links E between the 
radial tubes. Four other chain links F are welded 
to the outer portions of the radial tubes and loose 
chains or nylon ropes can be secured at both ends to 
these chain links to form loops which will fly out- 
wards as the tool rotates, thereby effecting a flaying 
action, so as to scour the walls of a coal chute or 
pipe being cleared by the tool.—July 15, 1959. 


INTERNAL COMBUSTION ENGINES 
816,392. July 1, 1955.—VALves FOR INTERNAL 

ComBUSTION ENGINES, Alfred Johann Buchi, 

Archstrasse 2, Winterthur, Switzerland. 

This invention relates to an assembly comprising 
one \alve mounted within the other, each being 
independently reciprocated for opening and closing. 
The invention is more particularly concerned with 
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the admission and exhaust valves for internal com- 
bustion engines although the invention is not so 
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limited, The accompanying drawing shows a 
sectional elevation of the cylinder head of an engine 
incorporating a valve assembly. The inlet valve A 
is the outer valve referred to above and the inner 
valve is indicated at B. Air or air-fuel mixture is 
supplied to the engine through the duct C and passes 
around the outer valve A into the cylinder. The exhaust 
gases pass from the cylinder through the outer valve 
and then through the exhaust duct D. The outer 
valve is hollow and bell-shaped with a domed head 
portion provided with triangular openings through 
which the exhaust gases from the cylinder are dis- 
charged when the poppet valve B is open. The 
tubular stem of valve A has secured to it a cup 
member E against which a coiled spring bears to 
hold the valve against its seat and close the admission 
duct C. The inner valve B is provided with a split- 
ring cotter engaged by a coiled spring that holds the 
valve in its closed position. Valve gear of any 
known or convenient construction is provided to 
reciprocate the valves.—July 15, 1959. 


816,449. February 24, 1958.—Fure. Supp.ty Systems 
FOR INTERNAL COMBUSTION ENGINES, C.A.V., 
Ltd., Warple Way, Acton, London, W.3. 
(Inventor : Wilfrid Edward Walter Nicolls.) 

This invention relates to fuel supply systems for 
internal combustion engines, comprising an injection 
pump driven by the engine and a feed pump which 
supplies the fuel to the injection pump from a supply 
tank. In the event of the tank being emptied by the 
feed pump while the engine is running, a risk is 
incurred of air being drawn into the system, and 
the object of the invention is to provide a system 
which automatically stops the engine immediately 
the supply to the feed pump ceases. In the example 
illustrated, the engine-driven injection pump A has 
a fuel control member B operable by a governor C 
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for controlling the quantity of fuel delivered. A 
manual lever D is provided for moving the control 
B into such a position that no fuel is delivered by 
the pump when it is desired to stop the engine. The 
injection pump is supplied by an independent motor- 
driven feed pump E from a supply tank. A cylinder 
F contains a piston arranged to act on a 
lever G which is loaded by a spring. The cylinder is 
connected to the fuel pipe between the two pumps. 
When the feed pump is in motion the pressure of 
the fuel acting on the piston moves the lever G to an 
inoperative position. In this condition, the injection 
pump is controlled by the normal action of the 
governor, or the lever. In the event of the tank 
being emptied while the engine is running, the 
pressure of the fuel in the pipe between the two 
pumps immediately drops, and the spring-loaded 
lever moves the control B to a position at which the 
injection pump ceases to deliver fuel to the engine, 
so preventing emptying of said pipe.—July 15, 1959. 


812,862. August 19, 1957.—Mu.ti-CyLinpEeR 
INTERNAL COMBUSTION ENGINE, General Motors 
Corporation, Grand Boulevard, Detroit, Michi- 
gan, U.S.A. (Assignees of John Dolza.) 

It is characteristic of four-stroke cycle internal 
combustion engines to produce power more efficiently 
at high torque. To take advantage of this, it has 
been proposed to utilise less than the total number 
of cylinders in an engine to produce outputs which 
are less than maximum output, so that the cylinders 
are utilised operate at higher efficiencies. Thus, 
the number of effective cylinders brought into opera- 
tion increases as the torque requirement increases. 
This, however, results in uneven engine wear and 
spark plug fouling. According to this invention, 
the engine includes a device which, in accordance 
with engine torque requirements, controls the number 
of cylinders to which fuel is supplied and which so 
shifts the fuel supply between the cylinders over a 
number of successive periods of operation with 
less than the maximum number of cylinders so 
that any one cylinder is not continuously operative 
during all the periods.—May 6, 1959. 
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813,127. July 29, 1957.—Rorary EvLectric Switcues, 
Santon, Ltd., Somerton Works, Newport, Mon- 
mouth. (Jnventor : William Alan Bowdler.) 

This invention relates to rotary electric switch 
assemblies embodying a quick make-and-break 
action and driven by a spring mechanism at a rate 
irrespective of the action of the operator. Its purpose 
is to enable switching to be carried out in high-duty 
switches of this kind without an open circuit con- 
dition arising. A rotary electric switch assembly, 
according to the invention, comprises a primary 


























No. 813,127 


switch having mounted coaxially therewith a second- 
ary rotary electric switch, operating simultaneously 
with the primary switch. The stationary contacts of 
the primary switch are connected in parallel with 
corresponding contacts of the secondary switch, and 
it is arranged that as the break position approaches 
in the primary switch, the make position in the 
secondary switch is obtained, this condition remaining 
until such time as the rotating contacts in the primary 
switch are made, after which the secondary switch 
contacts are open circuited. The drawings show an 
elevation of part of a primary rotary switch with 
coaxial secondary switch, according to ,this invention, 
and a diagram of the contact members of the primary 
and secondary switches, showing the primary switch 
contacts still made, when the secondary switch con- 
tacts begin to make. The centre shaft A of the 
high duty rotary electric switch B has mounted 
coaxial therewith a smaller duty rotary electric 
switch C, the stationary contacts D, E of the two 
switches being connected in parallel. Rotary con- 
tacts F of the secondary switch are off-set in relation 
to the rotary contacts G of the primary switch, 
whereby these contacts E, F are completed and the 
circuit made before a break in the circuit centrolled 
by the primary switch contacts is completed. When 
the switches are stationary, the load from a supply 
source H is carried by the contacts D, G of the 
primary switch, as the contacts of the secondary 
switch would not be in their made position. The 
rotary contact members of the primary or high-duty 
switch are provided with side extensions J, in order 
to meet certain switching applications, as, for instance, 
the timing of the make before break of the secondary 
switch with the primary switch. In operation, in, 
for instance, the transfer of a load from K to L, it 
will thus be seen that the main load is carried by the 
contacts of the secondary switch during the time 
that the contacts G in the primary switch are moving 
to the next position. As this time is only about 
ten milliseconds, there is no risk of the contacts in 


the secondary switch becoming over-heated.- 
May 6, 1959. 

CASTINGS 
813,504. May 1, 1956.—INvesrmMeENT CASTING 


Mou.ps, The Fairey Aviation Company, North 
Hyde Road, Hayes, Middlesex. ( Inventor : 
Gerald Lyon.) 

This invention relates to methods of making 
investment casting moulds with refractory material 
in the form of a slip or slurry, then at least partly 
surrounding the coated pattern with additional 
material, and finally removing the pattern, for 
example, by melting. Small castings can be made ia 
such moulds to within a few thousandths of an inch 
of that desired, and having a smooth enough surface 
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to avoid the necessity of machining. In some cases, 
and particularly with moulds for larger castings, for 
example, exceeding about 10in in maximum dimen- 
sion, difficulties arise in maintaining the smooth 
surface of the cavity facing. According to this 
invention a method of producing an investment 
casting mould includes the step of coating a pattern 
with a slurry including fused silica. The expression 
‘ investment casting mould “* is used in this specifica- 
tion to include part moulds which do not entirely 
surround the casting. It has been found that in 
many cases moulds made in accordance in this 
way have smooth surfaces which are maintained when 
metal is cast into the mould cavity. More than one 
coating of the slurry may be applied to the pattern 
and the proportion of fused silica in successive 
coatings may be progressively reduced.—May 21, 
1959 


British Standards Institution 


All British Standard Specifications can be obtained from the 
Sales Department of the Institution at 2, Park Street, London, W.1. 


ENAMELLED COPPER CONDUCTORS 
(ENAMEL WITH VINYL ACETAL BASE) 


o. 1844. Part 2: 1958. “ Rectangular Conduc- 
tors.” Price 4s. 6d. With the publication of this 
new part, the scope of B.S.1844 has been enlarged to 
include rectangular conductors as well as round wire 
The requirements and tests are similar to those ‘for 
round wire in the current edition of B.S.1844, which 
now becomes Part | of the standard. It is stated that 
it has not been found possible to adopt standard 
sizes for rectangular conductors but a schedule of 
preferred sizes is given. 


SINE BARS AND SINE TABLES (EXCLUDING 
COMPOUND TABLES) 

No. 3064: 1959. Price 4s. 6d. This specification 
provides for three types of sine bars in sizes of 
4in, Sin and 10in and 100mm, 200mm and 250mm; 
and for sine tables inclinable about a single axis in 
sizes of Sin and 10in and 100mm and 200mm. 

Requirements for general design and manufacture 
are confined to those essentials which affect per- 
formance, and recommendations for suitable heat 
treatments are included. Accuracy is fully specified 
on all functional elements in order to ensure that the 
sine bars and tables are suitable for use as precision 
equipment. 


PREFERRED SIZES OF FIRECLAY 
REFRACTORIES 


No. 3056 : 1959. Price 5s. In this publication, 
preferred nominal sizes are specified as a step towards 
simplification in the range of manufactured fireclay 
bricks and in their use in furnace construction. Based 
on a proposed range of sizes submitted by the 
National Federation of Clay Industries, the specifica- 
tion has had the full support of the Fireclay Refrac- 
tories Industry—in which experience has been that 
the existing demand for a wide variety of sizes has 
resulted in short production runs on machines and 
frequent changing of moulds. The range of sizes in 
this standard forms part of a similar but somewhat 
more extended range issued by the Scottish Employers’ 
Council for the Clay Industries. 

It is considered that the selection of * preferred * 
sizes offered will meet most normal requirements, 
but it is not suggested that other types and sizes of 
firebrick will be unobtainable 


LAMINATED SPRINGS AND SPRING STEELS 
FOR RAILWAY ROLLING STOCK 
MATERIALS 


No. 24, Part 3A : 1959. Price 7s. 6d. For the 
past four years the British Standards Institution has 
been revising B.S. 24, “Railway Rolling Stock 
Materials." Now, with the publication of Part 3A, 
the work has been completed and the whole series of 
parts reflects the present trend in railway rolling stock 
material throughout this country. The standards 
conform generally to the requirements of the British 
Transport Commission (although the Commission’s 
internal standards do vary to a small extent from 
those issued by the B.S.1.). Sections | and 2 of this 
Part deal respectively with “ Steels for Laminated 
Springs’ and with “Steels for Buckles.” They 
specify requirements for the stee] making process, the 
tests required to determine the quality of the steel, 
the testing facilities, and the action which can be 
taken if defects are revealed after delivery. Section | 
also specifies the dimensions and rolling tolerances 
of the bars, together with the requirements for a 
cambering test. Section 3 deals with laminated 
springs. It specifies requirements for quality of 
material, assembly and scragging, method of gauging, 
tolerances on the finished springs and the load 
deflection test. Appendices specify the dimensions 
of the tensile test pieces, and tables of metric 
equivalents. 
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Launches and Trial Trips 

Ursrer Star, refrigerated cargo liner ; built at 
Belfast by Harland and Wolff, Ltd., for the Blue Star 
Line, Lid.; length between perpendiculars 490ft, 
breadth moulded 70ft, depth moulded to upper deck 
38ft 3in, gross tonnage 10,500; six passengers ; 
two complete steel decks, eight watertight bulkheads, 
six cargo holds, MacGregor steel hatch covers, two 
10-ton, six S-ton and twelve 3-ton derricks ; four 
400kW_  diesel-driven generators; Harland and 
Wolff opposed-piston, pressure-induction, single- 
acting, two-stroke engine, six cylinders of 750mm 
diameter by 2000mm combined stroke, 110 r.p.m. 
Trial, July 3. 


AMAZON, passenger and cargo liner; built by 
Harland and Wolff, Ltd., at Belfast, for Royal Mail 
Lines, Ltd.; length between perpendiculars 540ft, 
breadth moulded 78ft, depth moulded to upper deck 
4ift, gross tonnage 20,000; passengers, 107 first 
class, 82 cabin class and 275 third class, fully air 
conditioned ; insulated cargo 435,000 cubic feet, 
two 15-ton, four 10-ton, two 7-ton and twelve 5-ton 
derricks, electric cargo winches ; four 750kW diesel- 
driven alternators, one 400kW diesel-driven emer- 
gency alternator ; two Harland and Wolff single- 
acting, two-stroke, opposed-piston engines, six 
cylinders, 750mm diameter by 2000mm combined 
stroke, 110 r.p.m. Launch, July 7. 


Catalogues and Brochures 


THe Tyne Wire Rope MANUFACTURING Company, Ltd., Albert 
Terrace, South Shields.—-Mining and engineering rope catalogue. 

Joun THOMPSON Warer Tuse Borers, Ltd., Wolverhampton. 
—Illustrated catalogue giving details of the “La Mont" waste 
heat boiler. 

W. CROCKATT AND Sons, Ltd., Darnley Street, Glasgow, S.1 
Booklet giving technical details of electric salinometers and 
densometers. 

JoHN THOMPSON ORDNANCE COMPANY, Ettingshall, Wolver- 
hampton.—Catalogue dealing with nuclear fuel handling describ- 
ing some charge face machinery. 

JoHN THOMPSON (PrPEworRK), Ltd., Ettingshall, Wolverhamp- 
ton.—-Illustrated catalogue describing some of the recent pipework 
installations carried out by the company. 

CIBA (A.R.L.), Ltd., Duxford, Cambridge.- 
entitled “ How to Use Araldite Epoxy Resin Adhesives,’ 
to the materials which can be successfully bonded by “ Araldite.’’ 

Joun THOMPSON-KENNICOTT, Ltd., Wolverhampton.—Booklet 
giving descriptions of some of the main products of the company 
used in the treatment and purification of water. The booklet 
deals primarily with ion exchange. 

Aai-WiLiespen, Ltd., 6, De Vere Gardens, London, W.8. 
Illustrated brochure describing Albi-‘* R *’ fire-retardent coating, 
which can be applied to any combustible building materia! to 
provide fire protection and decoration. 

W. C. Howes anp Co., Ltd., P.O. Box No. B7, Turnbridge, 
Huddersfield. —Publication No. 97, describing the Holmes- 
Schneible ““SW"’ cupola collectors, for the control of cupola 
emissions and reduction in atmospheric pollution. 

GeorGet ANGUS AND Co., Ltd., Angus House, 152-—158, West- 
gate Road, Newcastle upon Tyne, 1.—-Booklet containing details 
and illustrations of gloves, mitts, handpads, fingerstalls and 
sleeves, designed for the protection of hands and arms. 

JouHN THomPsON INSTRUMENT ComPANY, Lid., Ettingshall, 
Wolverhampton.—-Booklet describing the “* Sentinel ’’ series 6in 
strip chart multi-point temperature recorder, and catalogue 
primarily concerned with the manufacture of complete panel 
installations 

Emm JaGer KG, Dahiweg 105, Miinster (Westphalia).—A 
leaflet describing the latest version of its range of “‘ GSA ’’ mesh 
welding machines, for widths of up to 2700mm in continuous or 
precut lengths, from wires of up to 12mm diameter. Sole U.K. 
agent : Frank Whitelegg, Ltd., 304, High Street, Sutton, Surrey. 

E. Leypoip’s NACHPOLGER, Cologne-Bayenthal a brochure 
* Wegweiser durch das Hochvakuum-Programm ”’ (‘“ Guide to 
High Vacuum Equipment’’), listing the firm's sibecian of 
rotary vane and piston pumps, Roots pumps, oil and mercury 
vapour diffusion pumps, vacuum gauges and leak detectors, 
fittings, and complete plants for spluttering, distillation and freeze- 
drying. The last-mentioned class of plant are described in greater 
detail in separate pamphiets, “‘ Gefriertrocknen’’ (‘* Freeze 
Drying *’) and ** Lebensmittel Gefriertrocknen °’ (“‘ Freeze Drying 
of Foodstuffs **) 


Publication 
a guide 


Forthcomin agemen 

g Engag ts 
Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of their insertion, the necessary informa- 
tion should reach this office not later than a fortnight before the 
In all cases the Time and PLACE at which the meeting is 

to be held should be clearly stated. 


meeting 


ASSOCIATION OF PUBLIC LIGHTING ENGINEERS 


Tues. to Fri., Sept. 1§ to 18.—Music Hall, Union Street. Aberdeen, 
Annual Conference 


ASSOCIATION OF SUPERVISING ELECTRICAL 
ENGINEERS 


Mon., Sept. 14.—NortH West LONDON BRANCH: Century 
Hotel, Wembiey, Opening Meeting and Debate on Proposed 
Third Television Channel, 8.15 p.m. 7 Bristo. anp Wes: 
or ENGLAND Branch: Grand Hotel, Bristol, Chairman's 
Address, and “ Piped Television,’ D. C. Bishop, 8 p.m 
3% CENTRAL LONDON Brancu : White Hall Hotel, Bloomsbury 
Square, London, W.C.1, “ Development of Transistors,’ 
G. Grimsdell, 7.15 p.m. 

Twes., Sept. 15.—ALDERSHOT AND Districts BRANCH : Queens 
Hotel, South Farnborough, Hants, ““ What Do You Know,”’ 
and tape recording of A.S.E.E. Diploma Examination, 7.30 p.m 
x York Brancu : Visit to Derwent Plastics, Ltd., Stamford 
Bridge, 8 p.m 

Wed., Sept. 16.—WOLVERHAMPTON AND Dustricr BRANCH 
Chamber of Commerce, District Bank Chambers, Lichfield 
Street, Wolverhampton, “ Electrical Aspects of High Fre- 


Sept. 11, 1959 


Harrison, 745 pm. xe NOTTINGHAM 


quency Heating,”’ P. R 
Trinity Square, Nottingham, 


BRancuH : Mechanics Institution, 
Chairman's Address, 7.30 p.m 
Fri, Sept. 18.--Stoke anp Crewrt BRANCH : Royal Hotel 
Crewe, “ Floor Warming and Infra-Red Heating,’ C. J 
Wheeler, 7.30 p.m 

Mon., Sept. 21 
Firvale Road, Bournemouth, 
Rowe, 8 p.m 

Tues., Sept. 22.--N®WCASTLE UPON TYNE AND District BRanc H 
Crown Hotel, Clayton Street, Newcastle upon Tyne, “* Mag- 
netic Amplifiers,’ G. L. Horrobin, 7.30 p.m. ¥& OXFORD AND 
Districts Brancu : Employment Exchange, Oxford, ** Elec- 
trical Safety in the Home,” S. J. Emerson, 8 p.m. ¥& Porrs- 
MOUTH AND Districr BRaNncH Offices of the Ministry of 
Labour and National Service, Lake Road, Portsmouth, 
* Fires and Explosions,"’ S. J. Emerson, 7.30 p.m. 

Thurs., Sept. 24.—-BriGHTON, Hove AND District BRANCH : 
New Imperial! Hotel, First Avenue, Hove, *‘ The 1.E.E. Regu- 
lations for the Electrical Equipment of Buildings,’ S. J. 
Emerson, 7.30 p.m. y& SOUTHAMPTON BRANCH: Polygon 
Hotel, Southampton, “ Nuclear and Electrical Space Pro- 
pulsion Systems,”’ P. A. E. Stewart, 8 p.m. %% SouTH LONDON 
Brancu : Greyhound Hotel, High Street, Croydon, Surrey, 
Film, ** Power Under Control,” 8 p.m. 


Hotel, 
P.M 


BOURNEMOUTH BRANCH - Grand 
“ Wiring Cables,"" M 


BRITISH INSTITUTE OF MANAGEMENT 


Mon., Sept. 21.—Recital Room, Royal Festival Hall, 
One-day Conference on “* Knowing Your Customer,” 


London, 
9.30 a.m 


BRITISH INSTITUTION OF RADIO ENGINEERS 


Wed., Sept. 30.—-LONDON BRANCH : London School of Hygiene 
and a. Medicine, Keppel Street, Gower Street, London, 
* Modern Microwave Valves : A Survey of Evolution. 
ciauien of Operation and Basic Characteristics,’ W. E. 
Willshaw, 6.30 p.m. ye TREFOREST BrancH: Glamorgan 
College of Technology, Treforest, Glam, *‘ The Use of Demon- 
stration Equipment in Basic Radio Theory,”’ H. Henderson, 
6.30 p.m 


INDUSTRIAL WELFARE SOCIETY 


Wed., Sept. 16.—-Robert Hyde House, 48, 
London, W.1, “‘ Changes in Industrial Law 
tories Act Explained,’’ H. Samuels, 2.30 p.m. 

Mon., Sept. 28.—-Robert Hyde House, 48, Bryanston Square, 
London, W.1, “Changes in Industrial Law—the New Fac- 
tories Act Explained,”” H. Samuels, 2.30 p.m. 


Bryanston Square, 
The New Fac- 


INSTITUTE OF BRITISH FOUNDRYMEN 


Wed., Sept. 23.—Constitutional Club, Northumberland Avenue, 
London, W.C.2, First Meeting of the 1959/60 Session, 7 p.m 


INSTITUTE OF PHYSICS 


Sept. 16 to 18.—Srress ANALysis Group: The 


Wed. to Fri., 
Birmingham, Annual Residential Conference. 


University, 


INSTITUTION OF ENGINEERING DESIGNERS 


Wed., Sept. 23.—YORKSHIRE BRANCH : Midland Hotel, Bradford, 
Yorks, “Stress Analysis as Applied to Design,’’ J. Ward, 
7.30 p.m 


INSTITUTION OF LOCOMOTIVE ENGINEERS 


Tues., Grand Council Chamber, The Federation of 
British Industries, 21, Tothill Street, Westminster, London, 
S.W.1, General Meeting : Presidential Address, R. A. Smeddle, 
5.30 p.m. 


INSTITUTION OF PLANT ENGINEERS 


Wed., Sept. 16.--KENT BRANCH : Kings Head Hotel, High Street, 
Rochester, “* Industrial Law and the Engineer,’* R. Cambridge, 


Sept. 22 


Castle Hotel, Black- 


7 p.m 
Thurs., Sept. 17.—BLACKBURN BRANCH : 
Films and 


burn, Joint Meeting with the Institute of Fuel, * 
Lectures,”’ E. A. Taylor, 7.30 p.m. 

Tues., Sept. 22.--SOUTH WALES BRANCH : South Wales Engineers’ 
Institution, Park Place, Cardiff, Technical Films, 7.30 p.m 

Thurs., Sept. 24.-GLASGOW BRANCH : Scottish Building Centre. 
425/427, Sauchiehall Street, Glasgow, ‘‘ Basic Electronics in 
Industry and Commerce,”’ R. H. Garner, 7.15 p.m. ye MERseEy- 
SIDE AND NorTH WaALEs : Exchange Hotel, Liverpool, ‘‘ Mount- 
ing and Maintenance of Roller Bearings,’’ E. Taylor, 7.15 p.m 
we Norru-East Branco : Cleveland Scientific and Technical 
Institution, Corporation Road, Middlesbrough, * * The ers 
and Development of Rotary Air Compressors,’ 7 
% SHEFFIELD AND District BRANCH : Grand Hotel, Sheffield. 
“ Rolling Plant,’’ P. A. Clark, 7.30 p.m. 

Fri., Sept. 25.—BiRMINGHAM BRANCH : Imperial Hotel, Temple 
Street, Birmingham, “*“ Works Engineering,’ R. T. Wells, 
7.30 p.m. 

Mon., Sept. 28.—-WeST AND East YORKSHIRE BRANCH : Houlds- 
worth School of Applied Science, The University, Leeds, 
** Operational Research,’’ G. D. Jordan, 7.30 p.m. 


INSTITUTION OF PRODUCTION ENGINEERS 


Mon., Sept. 14.—SHEFFIELD GRADUATE SECTION: Rothervale 
Manufacturing Company, Ltd., Woodhouse Mill, Near 
Sheffield, “* Production Joinery,”’ 6.45 p.m. 

Thurs., Sept. 17.—-WOLVERHAMPTON GRADUATE SECTION : Works 
Visit to Joseph Lucas, Ltd., Great King Street, Birmingham, 


, 
2 p.m. 

Thurs.. Sept. 24.—HALIFAX AND HUDDERSFIELD SECTION Visit 
to T. S. - aemaene and Sons, Ltd., Union Street, Heckmondwike, 
6.30 p 

Wed., Sept. 30.—SHREWSBURY SECTION: Technical College. 

Shrewsbury, “ Uses and Developments of Work Study,”’ 

W. C. Castledine, 7.30 p.m. ¥ LouGHBOROUGH COLLEGE 

STUDENT SECTION : Visit to J. Lucas, Ltd., S. Block Restaurant, 

Farm Street, Hockley, Birmingham, 2 p.m. 


NATIONAL ASSOCIATION OF DROP FORGERS AND 
STAMPERS 


Botanical Gardens, 
Spark Machining.”’ 


Wed., Sept. 16. Birmingham, One-day 


Symposium on “ 


PHYSICAL SOCIETY 


14 and 15.—Department of Natural 


Mon. and Tues., Sept. 
Edinburgh, Conference on 


Philosophy, The University, 
** Nuclear Physics,”’ 9.30 a.m. 
Thurs. and Fri., Sept. 17 and 18.- 
sity of London, Conference on “ 

Temperatures,”’ 9.30 a.m. 


Imperial College, The Univer- 
The Physics of Very High 


Advanced Engineering Courses 


A course specially planned 
to suit the needs of company directors and senior executives 
Application should be made to the Registrar, Isotope School, 


Uses of Radioisotopes. HARWELL. 


Harwell, Berks. Tuesday, September 29 to Friday, October 2. 


Fee £40. 
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# ONCE AGAIN VALVES BY CRANE 


Ese Re At the Walthamstow works of Achille Serre Ltd., the 
famous dry cleaners, all equipment is being completely 

modernised. The latest installation is a Perchlorethylene 
Plant, fully automatic in operation and one of the most 
up-to-date in the country. 
As you would expect, the valves are Crane. In a works 
of this nature the reliability of the valves is of paramount 
importance, and Crane have supplied bronze and cast iron 
valves for the whole installation. In a plant of such a size, 
this adds up to a very large number of valves! 
Crane also supplied cast iron flanged pipe fittings and 
malleable iron banded pipe fittings. 
All over the world, in many different industries, Crane 
valves are in use. If you want advice about valves, come 


to Crane. 


VALVES OF BRONZE, CAST IRON & STEEL 


CRANE LTD., 15-16 RED LION COURT, FLEET STREET, LONDON, E.C.4 WORKS: IPSWICH Branches: Birmingham, Brentford, Bristol, Glasgow, London, Manchester 
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Open-fronted Presses 
Double sided Presses 
Single and Double Crank Presses 











Power Screw Presses 
Minting machinery 
Cartridge machinery 








Double Action type Drawing Presses 








200 ton 12’-0” wide Press Brake 
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a new twist 





'* LHOGEMAN 


NOW 





MEEHANITE 


UP TO EIGHT TONS 


STEEL 
uP TO TWO TONS 


The word MEEHANITE is o Registered Trade Mork 
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SOUTHDOWN WORKS 








When Replacing Obsolete STEAM BOILERS 


New products and techniques make 
new demands on our ingenuity 

and manufacturing skill. 

This spray carriage manufactured by us, 
to the design of 

the Chief Engineer’s Department, 
Ministry of Works, 

is for cooling the exhaust gases 

of jet engines while under altitude 
and temperature tests 

If your problem involves pipework 


of any description we should be 


happy to advise you, 


A a ee nk A 





POINT PLEASANT + LONDON 














ASER 


Unsurpassed for efficiency and versatility, the 
Fraser Boiler has the distinctive merit that it 
incorporates a large brick-lined smoke consuming 
combustion chamber, thus complying with the 
requirements of the Clean Air Act. 





ILER 


WATE 


Le, 


Write for illustrated literature 


FRASER & FRASER LTD. 


Bromley-by-Bow, 
ADVance 3266 (4 lines) 
Pressure, Easphone, London. 
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POWER and PERFORMANCE 


in diesel operation 
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r Crossley Brothers offer a wide range 





of engines for Marine, Marine Auxiliary, 


Stationary and Traction duties 


MARINE PROPULSION 


Direct-reversing and Uni-directional Two-cycle 





Scavenge Pump Diesel engines—naturally aspirated, 
or exhaust gas turbo-charged of straight-line and 
vee-design, Four-cycle High Speed Diesel engines. 











STATIONARY 


Vertical Four-Cycle Diesel engines—naturally 
| aspirated, pressure charged or exhaust gas turbo- 


— 





charged. Two-cycle Scavene Pump Diesel engines— 
naturally aspirated or exhaust gas turbo-charged of 
straight-line and vee-design. Horizontal Four-cycle 
Slow and Medium Speed Diesel and Gas engines. 
High Powered Slow Speed Horizontal Four-cycle 





Diesel and Gas engines of Crossley-Premier 
monobloc and vis-a-vis design. 


TRACTION 
| Two-cycle Scavenge Pump Diesel engines— 
naturally aspirated or exhaust gas turbo-charged 
of straight-line and vee design. Four-cycle High 
Speed Diesel engine. 


* Vertical four-cycle dual fuel and convertible oil/gas 
engines, combined marine auviliary sets, air compressor 
units, portable and semi-portable sets also available. 


a a a pare 
] 
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F CROSSLEY BROTHERS LIMITED 
OPENSHAW * MANCHESTER 11 





: pessesessesess itesstettestss sete 
3 pessssesessss 3332: + 
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CROSSLEY-PREMIER ENGINES LIMITED — Works situated at Sandiacre, near Nottingham 
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Essential Reading 
For Pipework Planners 


All you engineers responsible for pipework installations Now this development is precisely what Rotork have 
ee know that the motorisation of valves is not a new accomplished; and you, on whom modernisation pro- 
a _ practice. But (and this is really important to you) it grammes and plant development depend, will surely 
/, , \ assumes revolutionary proportions when the associated want to be aware of the progress in valve motorisation. 
if / \ electrical and control equipment is developed to pro- The booklet is yours for the asking. It’s packed 
| vide a flexible, versatile system that enables all sizes with information and includes an impressive section on : 
\\ H and types of valves (and thereby related plant) to be the uses to which Rotork actuators are put by Esso, 
NN od operated in a manner which exposes hand control as Shell, B.P., Kuwait, Standard Vacuum, Harwell, | 
_- hampering, inefficient, uneconomic, human-error- Dounreay, Richard’ Thomas & Baldwin, Rolls Royce, . . 
— prone and often hazardous. C.E.G.B., I.C.I., and many others. 


Rotork Actuators for Valve Control 


ROTORK ENGINEERING CO. LTD., of BATH, ENGLAND - Tel: 64598 
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AWKWARD 

BULKY Gy 

HEAVY (up to 25 Y | 
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can lift and move it f ith j 
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If it’s 
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Lorry mounted, tracked and 
mobile cranes from 2 - 25 tons 
For hire anywhere in U.K 
Jib lengths up to 120ft 
plus 30 ft. fly jib. Work 
also carried out on 
contract. 





Coles Mode! L30/0 25 ton crane 


Phone GERRARD 2708 (5 LINEs) 


ARUP & ARUP LTD., COLQUHOUN HOUSE, BROADWICK ST., W.1 





ENGINEER 79 





WELDED STEEL PLATEWORK 


In 3” to 4” thick Mild Stee! 


PRESSURE VESSELS 


SIRRON 


Diesel 
Enqines 


Main Propelling 
Diesel Engines 












HOPPERS 
CYCLONES 
BEDPLATES 










in powers up to 


1,200 H.P. 


THE NEWBURY 


DIESEL CO. LTD. 
NEWBURY, BERKS 


THAMES R° BARKING, ESSEX 


TELEPHONE: RIPpleway 3011-2 


es | 

















tebe Letaetaeereeaeauen 


illinc<sss 114566541555! 44 ‘itd 
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ills; SS$EG SS S648 6561660844 ‘gel: 


Gilled Tubes & Heaters 








HUNT HEAT EXCHANGERS LTD. 


Grimshaw Lane, Middleton, Manchester. 


-_— - 
a 








qo THE 


PACKAGED BOILER 


The Steambloc is designed in a range from 
1,500 to 18,000 Ib. steam per hour (from and at 
212°F). 


high efficiencies to be obtained under ordinary 


Its special three-pass design enables very 


commercial operating conditions. On many installa- 


tions it exceeds 85%. 


Send for Publication No. 1628/3—The Steambloc Packaged Boiler. 


Lower steam requirements are met by the 
CLARKSON Packaged Vertical Boiler of Thimble 
Tube Design. Range 250 |b. up to 3000 Ib. steam 
per hr. Max. W.P. 120—Clarkson Thimble Tube 
Boilers. Send for Publication No. 702, 


STEAMBLOG 








Fully Anant a 
High Efficiency Boiler Plant 
(GUARANTEED 82.5°Jo EFFICIENCY 





















A PRODUCT OF THE 
BABCOCK 


AND 


WIiLco x 
ORGANIZATION 





SPENCER - BONECOURT-CLARKSON LTD. 


28 Easton Street, London, W.C.1. 


Telephone: Terminus 7466 





Cencreted Faectory floor ofter 3 months wear 
shewing untrected and Ceradek treated surfaces 
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R80 THE 

OVERHEAD TRAVELLERS ELECTRIC GOLIATH 

=| MARSHALL 3 

4 & i < 

“| * FLEMING =: |: 

9 

- T 9 7 

“ 

re) x 

VU m 

re > 
DELLBURN WORKS MOTHERWELL-:SCOTLAND 

a“ Telephone: Motherwell 38 Telegrams : “‘Deliburn” Motherwell i'w) 

LOCO STEAM - ELECTRIC GOLIATH - TRAVELLER 






























for 


hydraulic presses 


One of the wide range of guards 
which we produce for all types of 
machinery. 

The illustration shows an Interlock guard in use 
ona hydraulic press producing engine components. 


For further information please write for — 
o. 28. 


PRICE MACHINE GUARDS LTD., 


POWKE LANE, OLD HILL, STAFFS. 
Tel: Cradley Heath 66423. Grams: “ Prigard”’ Cradley Heath 
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Budenberg BRONZE TUBE 
PRESSURE GAUGES 
from stock 


We have a complete 
range of gauges 

in stock, both 

4” and 6” dial, 
from 0-15 Ib/in?® to 
0-1000 Ib/in?; these 


are fitted in a brass case 






with back flange for surface 
mounting and with pressure 
connection screwed 3” B.S.P. 
Also in our stock we have a big selection 

of other gauges to suit most industrial 
applications and a four-page stock folder, 


which gives full details, will gladly be sent on request. 





BUDENBERG GAUGE CO. LTD. 
BROADHEATH Nr. MANCHESTER 





dmBU45 


































EPOXY FLOORING 
RESISTS CHEMICALS 


Solve your flooring problems with epoxy-resin-based 
Ceradek, the screeded surfacing which is resistant 
to a wide range of chemicals. Dry or wet, a safe 
non-slip surface. No dust hazards and laid 

in continuous, unbroken surfaces with great resilience 
and high impact strength. Light in weight. 
Available in four colours. Withstands heavy 

traffic after laying, and bonds tenaciously to various 


surfaces (old or new concrete, etc.). 


Many times stronger than concrete, Ceradek is the complete, 

protective surfacing which offers large scale economies and hard- 
wearing, long life. It is suitable for an almost unlimited number 

of industrial applications. Our technical staff will gladly 

advise you on all aspects of Ceradek installation. Please write 

for further details, specific recommendations and quotations as required. 


pies a) radek SCREEDED, FLOORING 


A 


Laid only by: TECHNICAL APPLICATIONS LTD 


VALLEY WORKS - MONTON ROAD, - 
ECCLES, LANCASHIRE ~- Eccles 1737. Er 








H 
: 
1 


FETE Sais lt tee ane eaten 











Sept. 11, 1959 THE 


LISTER 


2) 9 Yor @y fe), I: 














IN RABAUL, 
New Britain, electricity 
is supplied by four 
320 kW _ alternators, 
each powered by a 
Lister Blackstone EVS8 
480 h.p. diesel engine. 






Photos by courtesy of the 
Commissioners of Australia 
Dept. of Works & Housing. 


BLACKSTONE & CO. LIMITED 


A member of the Lister group of companies 
DURSLEY, GLOUCESTERSHIRE, ENGLAND 


Phone: 2371 Telegrams & Cables: Blackstone, Dursley 
London Office : Imperial House, Kingsway, W.C.2. Phone: TEMple Bar 9681 


MEDIUM SPEED DIESEL ENGINES 
FROM 3 TO 1/320 B.H.P. 
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3 © bvTOWN?’S 
OJFLCG. COPPAR 


RODS, BLANKS AND MACHINED PARTS 
FOR TRANSMITTING, 
INDUSTRIAL AND 
SPECIAL VALVES 







Illustration by kind permission of 
The M.O. Valve Company Limited 


THOMAS BOLTON & SONS LTD. 


Head Office: MERSEY COPPER WORKS, WIDNES, Lancs. 
Telephone: Widnes 2022 

London Office & Export Sales Dept. : 168 Regent St., W.1 
Regent 6427 


avOMas 


BOLTON 


NA 


Tons © 





Telephone : 


a 
STEEL CASTINGS 


From 4 lb. to 15 cwts. 





BREAKDOWN and SHIP REPAIR 
WORK GIVEN SPECIAL ATTENTION 


STEEL CASTINGS of all descriptions 
made in our own foundry by 
CONVERTER & HIGH FREQUENCY 
INDUCTION PROCESSES 


BARNARD & SONS, LTD. 
75 River Road, Barking, Essex 


Rippleway 1188-9 
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LET 
Semtex 
STOP THE ROT 


Corrosion means a steady drain on your profits, 
Semtex, the anti-corrosion specialists, can stop 
the constant expense of repairs to flooring, interruption 
in production and loss of goodwill. They can proof 
factory floors, storage bays, machine beds and even 


walls against chemicals or any corrosive agents. 


Semtex have years of experience behind them. 
consult Semtex e INDUSTRIAL DIVISION 


panes in anti-corrosion treatments and industrial flooring 


a 





SALFORD 3, LANCASHIRE Telephone: Deansgate 2128 
A DUNLOP COMPANY 


crn/ose/ts 





ie NAOT ate 
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PREM od RR STH Pee 


FOR 
HANDLING 
| PULVERISED 

OR 
GRANULAR 
MATERIALS 


Pneumatic Handling can be applied economically and flexibly, 
even in smaller industrial plants, to the handling of any dry 
pulverised or granular materials 


in the illustration of John Thompson equipment at Colthrop 
Board and Paper Mills, Newbury, the material is conveyed 
from the four storage hoppers to a bunker at the top of the 
building, so that it can be re-fired to the furnaces. 


Note the four material loading valves fitted directly 
to the storage hoppers ; from these the conveying JOHN 
pipeline runs to a lower level for interconnection before 


Sept. 11, 1959 


JOHN 
THOMPSON 
GROUP : 


rising to the container at the top of the building 2 PRINCES ROW, BUCKINGHAM PALACE RD., Swi. 








CALCULATION - DESIGN - FABRICATION - CONSTRUCTION 


Complete oil fuel pipework system by John Thompson (Pipework) 
Ltd., for the C.E.G.B., Plymouth B Generating Station converted 
to oil-firing. The system serves three 350,000 Ib. hr., boilers and 


will also serve two 550,000 Ib. hr. units now under construction 





JOHN THOMPSON (PIPEWORK) LTD - WOLVERHAMPTON 
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Equipment able to resist low Temperatures | 
is required to an ever increasing extent for: | 26, SSO “os pressure we 


Air liquefying plants, Fractional distillation of hydrocarbons 


Liquefied petroleum gas transport lA 
Phoenix-Rheinrohr highly experienced in the smelting of specialty steels | for Id fe) Cash Ps 


andthe creation of new materials offers suitable steelsforthese applications: | 






















@ low-alloy steels ductile at sub-zero temperatures 
@ 3 and 5°%, nickel steels 
@ austenitic stainless steels 


For equipment exposed to very low temperatures we developed our new | 


AUSTENITIC MANGANESE-CHROMIUM STEEL 


RHEINROHR 
TTA 235 





Even shortly 





after its inclusion 


in our production program 





this steel is being used <a) e9e Bydraulic 
; resses 
to a fairly great extent | 


for the construction | 
ROM Zero to 12 tons at the touch of the foot. Think 

of low-temperature plants 

; ; a of the work you could do with a Press that delivers 

owing to its good ductility 

12 tons Pressure on a 12" x 12" worktable. There’s ample 

at sub-sero temperatures | 


room too for the project you have in mind if it can be 


and its favourable price. | 
incompassed within the 12’ Daylight and 12’ Throat 


Please, write for available. Speedy too, with its 6’ stroke, 4 seconds 


our material sheets. 





A | down and 3 seconds return with both hands free to 


+ 


handle the work. Compact in size and weighs only 








10} cwts. 
PHOENIX-RHEINROHR AG A really economical “buy’’ at the Ex works price of £215. 
VEREINIGTE HUTTEN- UND ROHRENWERKE DUSSELDORF GERMANY ata eee 
°o orns “9 ondon ce 
Manchester Road, Bolton. 3 South Place, W.C.1 
occ Rect aces. | FS WOUme mam | errno tee 
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CORROSION 
RESISTING 
CEMENTS 


Oe ee ees 





FP aI OR ig lee TL, g te ot Bee a 





© 
with For use on all corrosion 
resisting constructions ° 
@ Covered by World Patents @ 


Pickling Tan ks, Manufactured exclusively 


in Great Britain by:— 


| 
| 
Improved Resistance, ! 
Greater Udhesion, | ce al 
Lawetr Po10 , ity, | 1eTs an aSes, 
, | Acid Resisting Floors, 
Longer Life | 
| 
| 
| 


Channels, Sumps etc. EAGLE WORKS 
Greater Compressive Strength WEDNESBURY 
TELEPHONE : WED 182! 9 lines 
THIS NEW AND IMPROVED RANGE Of ORROSION RESISTING CEMENT 


A ke F NOW FOR OUR BROCHU! N TH 











By eliminating the stoving of moulds and cores you cut fuel costs, cut handling 
costs, and save time. Because cores are hardened in the box you need no core 
carriers, fewer core irons, lifters, and sprigs. And above all, I.C.I. products and 
the CO2/silicate process give you greater precision in manutacture and greater 
output per unit area of working space. 






~ Eliminate 










Foundry Bottlenecks 
with 

1.0.1. Products and 
the 6O,/Silicate 


Process 


CARBON DIOXIDE ‘Drikold' and the ‘Drikold’ Liquefier 
for the small foundry 

1.C.1. Liquid Carbon Dioxide in Bulk and the 5-ton capacity storage tank 
for the large foundry 


SODIUM SILICATE Grades C.112 and C.125 
supplied in 10-gallon or 45-gallon drums, and in road or rail tank vehicles 


ISOPROPYL ALCOHOL Pefined Isopropyl Alcohol + ‘Imsol' A 
supplied in 40/45-gallon drums, and in road or rail tank vehicles 






Full information on request 


IMPERIAL CHEMICAL INDUSTRIES LIMITED, MILLBANK, LONDON, S.W.1. 


DK. 308 


MNT Ti MEANT RRT TUR RT aT 
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| 
STEEL CASTINGS, w 
FORGINGS AND |- 
HEAVY ROLLED PLATE | 


Cast steel Blower 


Casing, weight 31} tons. 









for the Chapel Cross nuclear power Station 


supplied by the ESC Group of Companies in- 
clude H.P. and L.P. forged steel Turbine Shafts 
and Alternator Rotors for four Turbo-Alterna- 
tors, 4 forged steel Reinforcement Rings for 
the Inlet and Outlet Ducts for the Reactor 
Vessels, 5 pairs of cast steel Blower Casings for 
Gas Coolant Circulators, and 4,500 tons of 
heavy steel plate, 6” thick, for Thermal Shields. 













ENGLISH STEEL 


ENGLISH STEEL FORGE AND ENGINEERING CORPORATION LIMITED 





Forged steel high pressure 
Turbine Shaft, 13° 34" long 
and weighing 8 tons 6 cwts. 


ENGLISH STEEL CASTINGS CORPORATION LIMITED 


Wholly owned subsidiaries of 
ENGLISH STEEL CORPORATION LTD. 


River Don Works, Sheffield Se Forged steel Reinforcement Ring 
13’ 8 diameter for Inlet and Out- 
let Ducts for the Reactor Vessels. 








Forged steel low pressure 
Turbine Shaft, 13’ 3)” long 
and weighing 11 tons. 
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PLATE EDGE PLANING 
AND ROTARY SHEARING 





SQUARE - BEVEL : LONG BEVEL 
with speed and efficiency on the 


HUGH SMITH 
TRU-EDGE PLANER 


This planer, made in lengths of 25, 30, 35 and 40 feet, handles plates up 

to 2in. thick with speed and accuracy, and where thicker plates, or 

bundles of plates require edge planing we can provide a motorised tool 

box with a vertical rise of 6in. for progressive planing. Profile tools 
can be used in either case, or swivelling action 
can be provided for planing top and bottom 




















centre line. A special planing tool is 


g bevels up to 35 deg. above or below the 


ay 
to 


available for cutting long bevels. In design 
and construction the Tru-edge Planer is 
highly modern in every respect and it will 
provide many years of excellent service. 
We will be pleased to supply technical 
information. 


3753 


ROTARY 
SHEARING 


The Tru-edge Planer can be supplied 
with a rotary shearing head mounted 
on the saddle; this is capable of 
shearing strips up to Itin. wide from . 
jin. mild steel plate with an accuracy ROTARY SHEAR IN ACTION 
of 0-Olin. in 40 feet. Its operation is 


about forty times faster than 


gas cutting, and less expensive. 


HUGH SMITH & CO. (POSSIL) LTD. 


HAMILTONHILL ROAD, GLASGOW, N.2. 
Telephone: POSSIL 820! 3 Telegrams: ** POSSIL, GLASGOW " 
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JOSEPH ADAMSON 


ELECTRIC OVERHEAD TRAVELLING CRANES 





The Adamson 50/10 ton crane is the third of a series 
of new design supplied to Richard Thomas & Baldwins 
Limited, Ebbw Vale Section. Features of the crane 
include monolithic construction of the crab and the 
elimination of castings by mild steel fabrication of the 
hoist barrel and bottom block. The cab is of particular 
interest as it incorporates the most modern type of 
seat unit ensuring maximum vision and ease of 
control. Joseph Adamson electric overhead travelling 
cranes can be supplied to all specifications including 
cranes suited to the most exacting 24 hours-a-day 


process work. 


JOSEPH ADAMSON & CO. LTD. 
Pee. OD He) > eu ee «© «= «6 OMe Re eee Oe 
n association with 
Adamson Alliance Co. Ltd., 165 Fenchurch St., London, €.C.3 
Horsehay Co. Led., Wellington, Salop. 


ADAMS ON GROUP 








*® a view of the cab showing 
the seat control unit 


THE 











ELTRON 
FOR ELEMENTS 


AIR, OIL or WATER 


INFRA-RED OR OVEN HEATING 


ELTRON (LONDON) LTD., 
STRATHMORE ROAD, CROYDON 
Telephone : Thornron Heath 186! 






=. 

— + fi 
By 

3 

= 


= £\a oe 
Studding - Studs - Allthreads - Tie Rods 


TELCO LTD., 3 Newman Street, London, W.1 MUSeum 5701/4 



























in all Metals, Bakelite f ‘ 
and Fibre. a, 0) 
2 d 
_ 
PRESSED 
NUTS 


in Brass and Steel. 


TO 
WASHERS “> 
in any metal, plain pe 
and press bevelled. f 4) 

















Lim ‘teu 
FORWARD WORKS 


GOLDEN HILLOCK RD. 
a 















Phone: ViCtoria 4091-2-3 
1264-5 
Grams: “‘ Washnuts Birmingham | 1 ”’ 






| 
| 
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This 
pump Is 


priceless 





Rhythmic, purposeful action . . . pumping to maintain a vital flow. That is the story of the human 
heart, told simply. We at Measurement take this opportunity of linking it with the story of the 
pump in Industry. Go to the heart of any industrial liquid process, and you will agree that a good 
reliable pump makes all the difference between long-term success or failure. 

Where the requirement is for a pump to handle lubricating and non-abrasive liquids, there is a 


ROTOPLUNGE pump to suit whether the need is for constant or variable output. 






ROTOPLUNGE PUMPS FOR INDUSTRIAL LIQUID PROCESS 


plunger-type pumps . . . gear pumps . . . automatically reversible 
pumps .... variable capacity pumps. 


The variable capacity pump illustrated is 
of the rotating valveless type, which may 
be varied from maximum to zero whilst 
running. It is suitable for most 
non-corrosive, non-abrasive liquids of 
practically any viscosity and temperatures 
up to 200°F. This type is available in 
capacities from 70 g.p.h. to 1,000 g.p.h. 


Made by MEASUREMENT Ltd. 


TAMESIDE WORKS, DOBCROSS NEAR OLDHAM 
ALSO MANUFACTURERS OF LIQUID METERS AND CONTROL APPARATUS 
Tel: Delph 424 (5S lines) Telegrams : Supermeter, Dobcross 


EXPORT ENQUIRIES TO :—Parkinson Cowan Group Exports Ltd., Terminal House, 


Grosvenor Gardens, London, $.W.1. 
Tel SLOANE 0111/4 Cables : DISC, London 


A Parkinson Cowan Company 
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FLOORING SPECIALISTS FOR 100 YEARS 


A . gen 
fa me arn . > 
f ie - ra 


* ‘IMMOVABLE ACME’ HARDWOOD FLOORS : 
guaranteed for 5 years ts, 
* ACME SOFTWOOD END GRAIN PAVING ea 


for factory floors 


‘ACMETYLE’ 
ACME 
ACME CORK TILES 


( 
¢ 


SUPER P.V.C. 


ARAL 


aa, oo, 


‘FIRMOSEC’ LINOLEUM 


o_ 
* 


| 


ACME RUBBER FLOORING 


= *.3 * ®& 


ACME FITTED CARPETS 


We specialize in all flooring renovations, 


FLOORING & PAVING 
C0.(1904) LIMITED 


Established 1864 
ROAD, BARKING, ESSEX. Rippleway 2771 (7 lines) 


Technical Brochures gladly sent on request. 

















F. S. RATCLIFFE (ROCHDALE) LIMITED, 


CRAWFORD SPRING WORKS, NORMAN ROAD, ROCHDALE 
"Phone: Rochdale 4692/3. ’Grams: Recoil, Rochdale. cwsies 


CHEMICAL 
PLANT 
& EQUIPMENT 


COPPER 
ALUMINIUM 
STAINLESS STEEL 
MILD STEEL 


RIVER 





















PLANT to Specification 


DELIVERIES PROMPT 
PRICES COMPETITIVE 








CONDENSERS 
: DISTILLATION UNITS appre 
; REACTORS Etc CRAFTSMANSHIP IN 
ied ALL METALS 
; PRESSURE VESSELS 
OF ALL KINDS 





j. A. WELCH (PLANT & VESSEL ) LTD. 


STALCO WORKS, LIVINGSTONE RD., LONDON, E.15 


TELEPHONE : MARYLAND 5818 (3 lines). 
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2¢| What Is Paxolin? 


KnitMesh © 
wt : , “‘Paxolin”’ is a synthetic resin bonded laminate manu- « 
eK Gd OO BR factured with paper, cotton fabric, glass or asbestos 


base and bonded with phenolic, silicone, epoxide, mela- 
mine or other resins according to the application. 


IT CAN BE :— IT IS :— 
(1) Tough and durable. 





KnitMesh is a mesh structure of asymmetrical interlocking @) Ughter than aluminium. 

loops, knitted from metals or plastics. 

KnitMesh is made in many combinations of interstice size, wire 

diameters and materials. 

The basic mesh can be crimped or folded in a variety of pitches, 

depths and patterns, which can be used, open or compressed 

peep 7 and park , sii (4) An ideal material for many mech- 
wide range of unusual combinations of properties— sical, ROUTED . 

chemical and electrical—can therefore hea sary “es or ane appeCenane. 


HERE ARE FOUR EXAMPLES OF THE MANY WAYS 
IN WHICH KNITMESH IS NOW BEING USED. 


(3) Available in grades resistant to 
heat, cold, moisture, oil, sea water, 
chemical corrosion, and tropical 
conditions. 


We make “Paxolin” in the form of sheets, 
tubes, cylinders, rods and mouldings 
which we can machine and fabricate to 


ae renee R.F. Shields. . MILLEO individual requirements. 
a = cues The compressibility and Please write for copies of our booklets 
rR age yy resilience of KartMesh “Paxolin Boards” and “Paxolin Tubes 


weather - strips, gaskets 
and spindle glands ensure 
good contact even when 
there are surface inequal- 


KnitMesh enables a high 
percentage of free volume 
to be obtained in com- 


DRILLED and Cylinders”. 











bination with a large 

surface area. ities. No special machin- be es 9 
Removal efficiency is 99 ing is therefore required f 

to 100 per cent. for a perfect shield. TURNED fl erves 

















[a | ; Mah l] l’ 0S es 
KnitMesh | 0 knithesn TAPPED ' 
Valve jackets. J | Air intake Filters. Es 
The combination of large = | d | Whether compressed or py 
surface area and resili- open, KnitMesh proviaes a 
ency produces a valve 1 an even density with an THREADED 
jocket which protects | even calculable perform- 
agoinst vibration and has ance. 
excellent heat exchange { Because of + resiliency : eS Ses 
properties. of KnitMesh filters, they 
le also octs as an RF | can be made to fit a con- . 
Shield. | tainer of any shape. the electrical 
on~ KnitMesh has great possibilities. We will gladly co-operate insu lation people 
Pan iat. in the development of new applications. “PAXOLIN" is a registered 
BREE. 7 hentia cane MIC> 
>i nitMiesh iis 
LIMITED 
Reis eet THE MICANITE & INSULATORS CO., LTD., BLACKHORSE LANE, WALTHAMSTOW €E.17 
> ' Telephone: Larkswood 5500 Tel : “Mytilite’, Easphone, Lond 
SQO4 LY a VICTORIA STREET, LONDON, S.W.1. Tel: ABBey 2684 2 ie arate TE eas en ee ee ne 








DREDGING 
PLANT 


To the Largest Dimensions and Capabilities. 


PATENT CUTTER HOPPER DREDGERS 
PATENT DIPPER DREDGERS, BUCKET 
DREDGERS, GOLD & TIN RECOVERY 
DREDGERS, FLOATING CRANES. 





Screw Well Bucket Oredger “Abertawe'’ constructed for the Great Western Railway Company. 
be a Noh 40h. x 14h. Speed: 84 knots. Buckers 27 cub. ft. Specified Dredging Output: 900 tons per hour. 


Hopper Barges, Screw Steamers, Side and Stern 
ee FLEMING & FERGUSON LTD. 
New Buckets, Links, Pins, Gearing, etc., supplied hein as ERS & EN "PAISLEY, SCO nies ielliacdaiae:> 
a London Agents: Messrs. NYE & MENZIES Ltd., Capel House, 62, New Broad St, £C2 Phone: Landen Well 4846 
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Some of the many hundred 


FAIREY 


PRESSURE 


VESSELS AND 


STRUCTURES IN 


STEEL AND 


ALUMINIUM 


of welded aluminium fabrications built by Fairey for 
the United Kingdom Atomic Energy Authority. Each of the three examples at 
the top weighs 44 tons ; the other weighs 18 cwt. and has a diameter of 8 ft. 5 in 
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Fairey Engineering Ltd. offer a Fabrications facility 
equal to any in the world. 


Pressure Vessels including refinery and chemical 
vessels, heat-exchangers, and large-diameter pipe, as well 
as many special types. 

Structures such as bridge sections, roof trusses, crane 
jibs and oil derricks 


The Fairey Group of Companies provide a full 
Metallurgical Service, both in plant and at site, 
including X-Ray, vacuum and ultra-sonic testing; 
standards met include A.I.D., A.R.B. and 
U.K.A.E.A. and Lloyds Class 1. 


For vessels or structures ...in steel or aluminium... talk to Fairey first 


Agen BY 


ENGINEERING 





e STOCKPORT + CHESHIRE 
A Subsidiary of The Fairey Company Limited 
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a teceterere’, pen erecesecereceseseerere sere eee ee ee ene ete" eee ae | 
ee Oe *o* eee a ee at | 
ee a e"e°e 'e* ee mi eS 
i Me eoeeeneeeeeneeeee 
“eee a : | 
pp Rubber Components for the ‘0."° | 
- a . ee 2 > 
more Exacting Applications ::::.:-:..:: 
Sosesenases in ad 
Our wide experience in the field of precision stetetet et” if 
a rubber engineering qualifies us to advise on the wer er erate! 
rubber compounds and design of components vere etere le 
to meet the more exacting applications roe ee ° 
Our plant is fully equipped to deal with bulk production, as well wer etelelels 
as small quantity requirements for prototype and development work. vier ere ere” 
Tesigners and Engineers will be interested in our new publication, ver ere eee 
“Synthetic and Natural Rubbers and their Uses'-copy sent upon request we ie ys 
Ae me F . . 
High Grade Rubber Mouldings and Extrusions . ‘O' Rings er e*e*e*e*e” 
Seots * Bushes ~- Grommets ~« Diaphragms Bonded Parts °s°e°e° ess 
and Components in Notural, Synthetic and Silicone Rubbers a° a aha 
Pacentod 
Unions fitted with carbon bearings are 
available for temperatures over 400° 
For use on all types of Rotary and.Semi-Rotary 
machines for Leakproof Fluid Transfer 
Standard Sizes 3” —3” B.S.P. 
Special Sizes & Designs up to 6” B.S.P. 
As used by leading Engineering Companies and Government Departments 
F | a STREET EAMINGT l SPA E 4 
APPROVED A.I.D. AND A.R.B. ee | 
PRECISION RUBBERS LIMITED - BAGWORTH - LEICESTER clephone : LEAMINGTON SPA 6111/2 
Phone: BAGWORTH 241/2/3 
Producers of Rubber Mouldings to fine dimensional tolerances ond officially approved specifications 
- 
“Of se we know how!” 
cour w : 
The craftsmen employed by Hardy & Padmore, 
together with their ‘* know-how ” and first-class 
metal, ensure that only the highest grade Cast Iron 
castings are produced. 
CLEAN, SOUND, HIGH QUALITY CAST 
IRON CASTINGS for the Machine Tool, Mining 
Engineering and Electrical Trades are our 
speciality —— your enquiries are invited. 4 
° 


» HARDY & PADMORE LTD 


WORCESTER FOUNDRY « WORCESTER 





Telephone : Worcester 3215 Grams : “Quality’’ Worcester 
Makers of High Quality Castings since 1814 


M-W 
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According to an ancient MS King Arthur himself was no mean giant — ‘‘fifteen 
foote longe in the prime of his yers’’—and when tidings were brought that 
an alien giant — from Spain — had carried off a local pin-up girl called Helen, 
the King strode off to investigate. At the foot of St. Michae!l’s Mount he found 
the remains of knightly would-be rescuers. Climbing the Mount, he confronted 34 
the oversize Spaniard in the horrid act of eating a man whole. In the fm 
tremendous battle that followed Arthur took the blows of the other giant’s iron ee ‘ 
club on his shield, and with his sword Excalibur struck off the swarthy head. 


The Hero King would surely 
look with satisfaction on the £.% 
giants of the West of today — 
StrachanandHenshawmachines , 
which are putting a stranglehold \ Q\ 
on human drudgery not only in / fi 
his beloved Britain, but in many 

lands beyond the seven seas. “ 
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Henshaw 
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STEELHOIST WQOeRe 
BRISTOL 2 ENGLAND 


TELEPHONE BRISTOL 8 3 
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Reduce 
Blast Furnace 
Maintenance Costs 
with 


Firth-Vickers Heat-resisting Steel 
centrispun BLOWPIPES 











sbeniinieed 


fear we VIiCKRERS STAINLESS St eens LIO., SREPFILZALD 
is the only company in Europe to devote its activities exclusively to the production and development of stainless and 
heat-resisting steels. 
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STANDARD’S 


BUILT-UP PISTON ASSEMBLY 
For HYDRAULIC WORK AND HIGH PRESSURE SEALING 


MARD BRONZE 
CAST IRON HOUSING RF 


BRONZE OUTER Rit 


CAST IRON INNER SPRING RING ~ 


CAST IRON SPACING RING 





Cut away illustration showing component parts 


ADVANTAGES OF STANDARD’S 
BUILT-UP PISTON ASSEMBLY 
@ All faces of assembly precision ground, permitting 
clearances to be reduced to a minimum. 
@ No possibility of ring distortion due to springing 
over solid piston. 


@ Any length of assembly can be built up to suit 
customers’ requirements. 


THE STANDARD PISTON RING & ENGINEERING 
COMPANY LIMITED _ Established 1893 


PREMIER WORKS + DON ROAD SHEFFIELD 9 ENGLAND 
Telephene : Sheffield 42076-7-8 (3 lines) Telegrams : Ocean Sheffield 9 
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VEE -REG 


Regulating /Stop 
GLOBE VALVES 


FITTED WITH 
“V’ PORTED STAINLESS 
STEEL CLACK & SEAT 


In Bronze & Stee! 

for Pressures up 

to 900 P.S.J. and 

900° F. 

WRITE FOR CATALOGUE TO :— 
THE BRITISH STEAM SPECIALTIES LTD. 

FLEET STREET 
LEICESTER 














SAVING 

















We invite enquiries 






























Send for details of the new 






we 









ne 


The analysis of COAL is our first consider- 
ation, as in many industries it is the chief 
item of expense. 


AAAS 
WEST HAM TESTING LABORATORY... ri beck 


BAYTHORNE HOUSE, GORDON STREET, PLAISTOW, LONDON, F.!3 





er—_— 


LABORATORY 
ANALYSIS 


Consult us for analysis 
of MINERALS, ORES, OILS, 
METALS, ALLOYS, WATER, etc 











The Wicksteed 8” x 8” Hydramatic is the out- 
standing 1959 development in Sawing Machines 
and is the result of over 50 years’ experience 
in metal cutting machine design and manu- 
facture 

It is the most up-to-date advance on the highly 
successful Hydraulic Resistance type which 
has been in the lead of quality Sawing Machines 
for many years. 


Superior to previous Hack Sawing Machines 
it is capable of obtaining a greater performance 
from thinner high-speed steel blades and 
excels particularly where special alloys and 
high-tensile steels are used. 

The triple-acting hydraulic control unit uses 
more of the blade and as the teeth are more 
evenly loaded, gives longer life and greater 
output per blade. 





fal —d", 4-1-5 Gee paleol-j ae-leoh s-lalet-te| 


metal 


sawing machine 


available to-day 


Triple - Acting hy- 
draulic unit enables 






All Control Settings Adjustable pare trip Self - pruming geared 
‘H yd ra re ati c’ and Motor Starter switch allows machine _— ince oe pee a, jotally en- 

accessible from one tostopinany position at according to section closed, but easly 
No. 8— 8 «8 CAPACITY position only. finish of cutting cycle. being cx. 


CHARLES WICKSTEED & CO. LTD., KETTERING, ENGLAND. 


Telephone: Kettering 3113/4. 
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DUST COLLECTING 


IN THE NEW DRESSING SHOP OF 


THE HILL TOP FOUNDRY CO., LTD. 
WEDNESBURY 


includes 


14 “DUSTROL.” Fettling Benches 


(REG’D) 
together with Hill Top 3 speed grinders 
incorporating B.S.C.R.A. hoods with all 
ducts underground and discharging to a wet 
collector with automatic sludge discharge. 





We can supply ANY TYPE OF COLLECTOR, WET OR DRY, and so are in a position 
to give unbiased advice on the best system of collection to solve your particular problem. 





“DUSTROL" Fexlingsencres INEW TON COLLINS LTD. 


are designed and made solely BRARFORD STREET WORKS: BIRMINGHAM 5 
SPECIALISTS IN DUST AND FUME REMOVAL FOR NEARLY 40 YEARS 


Forge Ahead 


in quality of product by using 
Peart induction heating -& 











Peart Induction heaters cut 


costs all along the production 





line. They provide the exact 


amount of heat precisely where 












it is required ..... eliminate scale 
formation, increase die life, are easily 
Kg adaptable .. . reduce power and labour 
costs to the minimum. Peart engineers 


welcome unusual heat treatment problems. 


Why not set them to work on yours, 





E. PEART & CO., 
(ELECTRONICS) LTD., 
ONWARD WORKS, 

Tel. 3545 (4 lines) HYDE, CHESHIRE. 


INDUCTION 
HEATING 




















THE 


GENERAL-PURPOSE OSCILLOSCOPE 


Type 1F 1350 


BRIEF SPECIFICATION 


D.C. to 15 Me's. 


D.C. to 15 Mc/s pass 


Y Amplifier BANDWIDTH 
SENSITIVITY : Seven 


Z * 
band RISE TIME : 0°025 usec. 
UY rey ranges, 50 mV cm to $0 Vicm. AMPLITUDE 
ye * 50 mV/cm sensitivity MEASUREMENT : 2° accuracy. INPUT: Two 
Uy ee switched coaxial inlets. Impedance : 1MQ, 
* 02 psec/cm writing = 30 .uF. Optional probe, 10 MQ, 7 wul 
DISTORTIONLESS SIGNAL DELAY : 0°25 psec. 


. 


speed 
* 10kV e.h.t. for bright 
clear trace 
Direct-reading time 
and voitage 
calibration indepen- 


X Amplifier BANDWipTH: D.C. to 2 Mc's. 
EXPANSION : Up to at least © 5. EXTERNAL 
INPUT : D.C. coupled ; 1 MQ, 25 HBF. 
Sweep Generator Sweep VELOCITY: 15 ranges, 
O°l usec/cm to | Sec/cm at minimum expan- 
MEASUREMENT: 2” 


sion. TiMe «oo accuracy. 
A.C. coupled, 


TRIGGER SELECTION 
coupled, TV field sync, or Automatic. 


. 
p 


nC. 










: General tuse: 5 inch, spiral accelerator. Z 
dent of X-expansion piwik surpry: 200-250 and 100-150 V. Zu 
or Y-gain WEIGHT: 48 1b. PRICE (complete): £300, 7 

F.O.B. U.K. port. 


send for leaflet AJ 154. 


Please 












SAA 


MARCONI 
INSTRUMENTS 








Please address enquiries to MARCONI! INSTRUMENTS LTD. 
at your nearest office: 
Marconi House, Strand, London, W.C.2 Telephone: COVent Garden 1234 
Marconi House, 24 The Parade, Leamington Spa Telephone: 1408 
North: 23 25 Station Square, Harrogate Telephone: 67455 
Marconi Instruments Led., St. Albans, Herts. Telephone ; St. Albans 56161 


London & the Soutt 
Midlands 










Export Department 


TCI54 
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OBERTRAK?. 
for Safety? | 
YES, becaue OBERTRAK | 


CONTACT RAILS are 
totally enclosed.. 






OBERTRAK 


YES 








Send for 
descriptive 
literature 








% Sturdy 
construction. 


%* No wires to 
stretch. 





% Simple installation. 

% Any number of 
poles possible. 

%* No breakdowns. 

r 


j. H. OBERMAN & SONS LTD. HicHam Ferrers 


Telephone : RUSHDEN 2162/2844 NORTHANTS 
















< 
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Pe 
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@ Screwed B.S.P. threads. (Special Threads can 
be supplied to order.) 


@ Made in best quality commercial Brass, Gun- 
metal 85/5/5/5, or Stainless Steel. 


@ Specially selected leather washers. 
@ Undercut at bottom of thread prevents washers 
falling out. 


@ Machined and polished all over. 
@ Lugs are buttressed for EXTRA strength. 


Also **HERCULES’’ 
Flexible Steel 
Band 
HOSE CLIPS. 






(Hl 


HOSE FITTINGS of every type. 
(Industrial Division), 517, Fulham Road, 





Eee 9) : 


Full information and prices from 


NEWTON SALES 
COMPANY LTD. 


THE SPECIALISTS 


London, $.W.6. Tel.: FULHAM 4228. 
IN HOSE FITTINGS. 
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SWEMATIC 
HIGH PRESSURE 
GREASE GUN 


A top quality gun at an 
exceptionally low price. 
Fully guaranteed: many 

hundred thousand in 

daily use. 





Complete with cranked 

extension pipe and 
hydraulic chuck, as 
illustrated. 


* The ideal gun for garage and 
workshop use. * Easy operation of 
the side lever gives pressures exceed- 
ing 6,000 Ib. p.s.i. * For oil (SAE 
90 or heavier) and al! grades grease. 
* 16 oz. capacity. * Suction load- 
ing. * Valve to release airlocks. 
* All parts replaceable. * Black 
oxide and nickel finish. * Special 
terms for quantities. 





HYDRAULIC 
GREASE 
NIPPLES 


Made to British Standards 
and interchangeable with other 
makes. Available in bulk or 
in handy assortments of all 
popular sizes. Very keen 


prices pe 4 
LAWRENCE EDWARDS & CO. 


(Engineers) LIMITED 
I KIDDERMINSTER, WORCS. 
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* You can't half tell the 


difference, can’t you, Puss 7” 


* Purrrr !”’ 


“ Since 


( 





well 


Manufacturers of the 
“Patent Double Action 


Pistor Rings” for steam engines 


EAGLE FOUNDRY, SHEFFIELD 11, ENGLAND. PHONE: 63207 | 


EN 








they fitted L & C Piston Rings, | mean” 


“ Purrrr !”’ 


* Purrrr !” 


* How would you sum up these L & € rings, Puss ?° 


** Purr-fect ! 


Gz 
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* Engines runnin’ as sweet and smooth as a bow! 


* cream, ain't they 7” 


TD 


mann | 


MAKERS OF THE WORLD’S FINEST DIESEL PISTON RINGS 


3 LINES) GRAMS: PISTON, PHONE SHEFFIELD 





OA/4799 








STANNINGLEY 
*« 


thaelae Gas) & 
VULCANISERS 
with Pac Quicklock door 
wee eee ee 
CHEMICAL PLANT, 
CREOSOTING PLANT, 
VACUUM DRYING & 


IMPREGNATING PLANT, 


HYDRAULIC 
PRESSWORK 











ROSE’S EXPANSION PIECES 
PRESSED STEEL BELLOWS TYPE 
IN MILD AND STAINLESS STEEL 





Send for Booklet 


Enquiries solicited 
also AIR RECEIVERS, CHIMNEYS, TANKS, PIPE WORK, PRES- 


SURE CYLINDERS, AND FABRICATED STEEL PLATEWORK 


BRITISH APPLIANCES MFG. CO., LTD. 
DOLLY LANE, LEEDS, 9 


Telephone: 30725 Telegrams: STRUCTURAL LEEDS 9 
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Oxide Refractories 


o} mn dal-mm allel alam elel ana, 


RECRYSTALLISED ALUMINA 99:7°, 
STABILISED ZIRCONIA 97° 

PURE MAGNESIA 98:5°, 
IMPERVIOUS THORIA 99°9°, 
THORIA 99:9°% 


MORGAN REFRACTORIES LIMITED, NESTON, WIRRAL, 





Recent development work at Neston has resulted in labora- 
tory ware in these highly refractory materials becoming 
available to a greater degree of purity and in a wider range 
of shapes and sizes than has hitherto been possible. 

These Pure Oxide refractories open up new possibilities in 
high temperature work, whether it is to be done in a 


laboratory or on an industrial scale. 


MORGAN 


efractories Ltd 


CHESHIRE. TEL: NESTON 1406 ‘“*Registered trade-name applied for. ne 14a 





One of the Paxman automatic mains failure sets 
installed ot the new Bristol G.P.O. Telephone 
Exchonge, and supplied through Austiniite Ltd 


Write for illustrated Catalogue No 9264X to 


RUSTON & HORNSBY LTD : LINCOLN : ENGLAND Associated with Davey, Paxman & Co. Ltd., Colchester 
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the choice is ‘automatic’ 


A Paxman standby diesel generating set was chosen to safeguard 
power supply for round-the-clock operation of the Subscriber 
Trunk Dialling System at the new Bristol Central Telephone 
Exchange. 

A new telephone service, but nothing new for a ‘ Paxman’! 
For years, Paxman diesels have been teeming into public services 
and industrial plants to perform the vital duty of standby 


power . . . and there are none more capable. 
Compactness-with-accessibility, high performance, troubie- 
free operation, sheer reliability . . . these factors plus the know- 


how from years of ‘standby power’ application go to make 
Paxman diesel generating sets the best guarantee of constant 
power supply. 








diesel generating sets |. . 100-1288 kva 


the essential standby power for industry and public services 
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1 & 2 drop-sided and high-sided 35-ton bogie 
wagons built by Cambrian Wagon & Engineering 
Company Ltd. for Nyasaland Railways. Appleby- 
Frodingham Kuplus steel was used for the platework 
of the high-sided wagon, and with mild steel for the 
platework of the drop-sided wagon, 

3 & 4 Appleby-Frodingham plates and sections 
were used in the construction of the 16-ton mineral 
wagon and the 21-ton hopper wagon built by The 
Birmingham Railway Carriage & Wagon Co. Ltd. 
for British Railways. 


APPLEBY-FRODINGHAM STEEL COMPANY °* SCUNTHORPE + LINCOLNSHIRE 


A Branch of The United Steel Companies Limited 
AF 16 











BICC Ground Control Cables 
are used exclusively for the 
English Electric THUNDER- 
BIRD which is now in service 
with the British Army. 

BICC design and manufacture 
a wide variety of control cables 
for both ground and airborne use. 
Standard types are also available 
for ancillary equipment such as 
ground radar, centimetre radio 
links and closed circuit television. 
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control 
cables 


for the ENGLISH ELECTRIC 


Thunderbird 


BRITISH INSULATED CALLFENDER’S CABLES LIMITED 
21 BLOOMSBURY STREET LONDON WCI 
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Component size: 
&” dia. x 23” 


Material: hard stee/ 
Wheel: Sixty grit al. oxide 


Stock removal: 

0.004” to 0.005" 
Grinding Time: 

75 seconds 


Surface finish: 
0.4 micro-inch €.L.A. 





P_613 










Sept. 11, 1959 THE ENGINEER 







Well within the meaning 
of the Clean Air Act 


These tail gas mist precipitators, which are four of 

a total of eight installed at a sulphuric acid plant, 

have an average efficiency of 99-45%. 

When they are working, no emission at all is visible. 

By the consistent achievement of high efficiencies in 
electro-precipitation, Simon-Carves are providing an effective 
solution to the problem of air pollution throughout industry. 
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STOCKPORT, ENGLAND 
AND IN JOHANNESBURG « SYDNEY <* TORONTO - CALCUTTA 





THE ENGINEER 





Sept. 11, 1959 


“turn to the Gross-Rol Bearing 


Evolved, perfected and manufactured in 
Timken Limited. 


The Priestman Cross-Roll Bearing consists of 
four separately machined rings. When bolted 
together in pairs the roller paths form a diamond 
pattern race section. 


The Timken tapered rollers, spaced on the pitch 
circle by pressed steel cages, alternately contact 
opposing race surfaces of the outer and inner 
rings. The crossing of the roller axes in com- 
bination with the inclination of the roller paths 
is the feature that enables the Bearing to resist 
loads in all directions. 


Priestman Cross-Roll Bearings are pre-loaded, 
pre-lubricated, and sealed self-locating 
assemblies, requiring no adjustment and little 


Great Britain in collaboration with British 





maintenance beyond the periodical replenish- 
ment of grease in the labyrinth which 
supplements the special synthetic rubber 
cruciform seal, excluding all foreign matter. ; : 


7 
PRIESTMAN BROTHERS LIMITED, HULL, ENGLAND 
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1” AUTOSTART self prim- 
ing pump with open type 
impeller for passing small 
solids in suspension, no 
internal valves or fine clear- 
ances. Capable of suction 
lifts of 20 feet and heads up 
to 60 feet. Fitted exclusively 
with mechanical shaft seals. 


STAINLESS STEEL PUMPS 


FOR CORROSIVE LIQUIDS ACIDS 
CHEMICAL SOLUTIONS 


1” centrifugal pump fitted 
with mechanical seal and 
coupled to flame proof 
motor. Other types avail- 
able where gland packing niniiaishGieaiiids, tenis 
is specified. Pump sizes; up 

to 14” screwed BSPT, and engineers can devise 0 way above snd 
2” flanged BSS*D’ 


Also available: Glandless diaphragm pumps con- 
structed of cast iron, bronze or ebonite lined cast the Big name behind the Big ropeways 
iron for pumping corrosive and abrasive liquids 

ROPEWAYS CABLEWAYS 


G IRD L E Ss T O N E ‘a Um P Ss L TD British Ropeway Engineering Co. Ltd., Plantation House, 


23 Davies Street, London, W.|. Phone: Mayfair 1354 Mincing Lane, London, E.C.3. Telephones MINciIng Lane 7901. 
Telegraphic Address: Boxhauling, Fen, London. 


SKYWAY AS A HIGHWAY 


worth every penny of investment. 


help the economy of any project. 


gris 139 


CHAREES ©. ARULMEs & CO. LTD: 


HULL ENGINEERING WORKS ALFRED STREET HUI 


T ; 7 tal: Vag 
t i ) 


oc) 


Telegrams: 'COMPOUND. HULL 
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DE-AERATORS 





eliminate oxygen corrosion 
in the power plant 


Prolong life of boiler 
tubes, economisers, 
valves and 

other surfaces. 


Heat in operating 
steam retained in . 
feed-water. 





The Weir triple De-aerators illustrated are mounted on a feed 
tank 35 ft. long, 12 ft. 6 in. diameter, and have a normal output 
of 1,300,000 Ib.hr. at 280°F. 


We invite enquiries for the most suitable equipment to meet 
specified requirements. 


G. & J. WEIR LTD. + CATHCART - GLASGOW S4. 
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PRESS BRAKES 


shearing and notching. Range of 
sizes from 20 to 1,000 tons pres- 
sure. Our Press Brake Specialist 
Engineers are available to discuss 


For making sharp hends in dead 
straight lengths—and for forming 
sections in all metals, in all thick- 
nesses up to 20 ft. wide—Bronx 





your production requirements. 


Press Brakes are faster and more Do not hesitate to contact us, no 
versatile than folding machines matter how small or large your 
and can be tooled for punching, problem. 


PRESS BRAKE TOOLS 


No matter what make of press Brake you use, our FREE TOOL SERVICE 
is at your disposal. Please send for our explanatory leaflet. Large 
stocks of Tools are held for immediate despatch. 


iINEER 


1} 


construction ! 





Write for catalogues. 


illustrated above: 60 ton Series 68 Press Brake with 2’ Horn Exten- 
sion giving overall beam of 12’. Is operated at EEC, Madras. 
There are also Bronx Plate Bending Rolls, Guillotine Shears, 
& Plate Levelling Machines, etc. 





Telephone : LYE 2307 & 2308 


BRONX ENGINEERING CO. LTD., 


LONDON & S. OF ENGLAND AGENTS: W, E. Norton (Machine Tools) Ltd., Grosvenor Gardens House, Grosvenor Gardens, S.W.!. 


LYE, 








PRATCHITT 
MODERN MILLS 





See our Stand 


6 
TRANSPORT SERVICE 
EQUIPMENT SECTION, 
INTERNATIONAL 
MOTOR EXHIBITION, 
1959. 











@ GRINDING MILLS 
@ PAN MILLS 
@ EDGE RUNNER MILLS 


for grinding and mixing Mortar Sand, Ores, Minerals, etc 


Enquiries also invited for: oe | 
Elevators and Storage Hoppers, Impregnating Plants, Calciners, 
Rotary Dryers, Mixers and Blenders, Gypsum Plant, Castings 
up to § tons in weight, General Engineering Plant. Equipment 
manufactured to customers’ drawings and specification. 


PRATCHITT BROTHERS LTD - CARLISLE © 
ENGINEERS AND IRONFOUNDERS | 














A BRITOOL set costs 
LESS than it SAVES in 
time. Available in ALL 
combinations and for ALL 
industries. Socket, Ring, 
Open jaw and many other 
wrenches in English, 
American, Unified & 
Metric sizes. Chrome 
Alloy Steel, superbly fin- 
ished. Longest possible life 


THERE IS A BRITOOL SET TO SUIT YOUR REQUIREMENTS 


Manufactured 


BRITOOL WORKS, BUSHBURY, WOLVERHAMPTON, ENGLAND 


WORCESTERSHIRE 


TATe Gallery 0633 4 


sie 
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HILL & JACKSON (sprincs) LTD. 


MANUFACTURERS Ol! 
HIGH CLASS SPRINGS FOR ALL PURPOSES 


A large range of 
coil and flat 


TEEL SHEETS 












Light and Heavy industry are 


served by Griffin Brand Steel springs. One off 
Sheets—Biack, Galvanised, Flat 4 
and Corrugated. or bulk 

* We make the widest steel sheets production to 
and have the largest general specification 


galvanising plant in Great Britain. 


Metal Spraying by the most up- 
* to-date methods done in our 
works or ‘in situ’. 











Metals deposited include: 
Zinc, Tin, Aluminium, 
Copper and ali its alloys, 
Cadmium, Monel Metal, etc. 


and McLean Lid. 


179 WEST GEORGE STREET weak 
GLASGOW, C2. SWAN LANE - WEST BROMWICH 


Tel: CENtral 0442. Grams: “‘CIVILITY Glasgow.” PPHONE - (4 WEST BROMWICH TELEGRAMS FLEXIBLE, WEST BROMWICH 


























MUST RESIST CORROSION 









AGAINST (?) 140 PS. 


ROBUST CONSTRUCTION 
OQUIPUT-- UP TO 15,000 GPH. 
ARE THESE 
SINGLE STAGE =. 
YOUR 
EASY CLEANING 
SPECIFICATIONS! 












Howard Stainless Steel Centrifugal Pumps have been gal pump with closed impeller, having flanged connectior 
designed to meet a special need in the chemical and food ; OR FOOD: pumps with all internal parts machined all over 


industries. Strongly constructed in stainless steel and other — and specially arranged for easy cleaning. 
corrosion-resisting alloys, they are single stage pumps, of 
robust construction, with external heavy duty ball and SPECIAL MATERIALS: Al! these pumps are available in a 





roller bearings. wide variety of corrosion-resmeing and other alloys, such as 
VERSATILITY: The range covers outputs of up to 250 g.p.n Firth-Vickers Staybrite F.M.B., F.D.P., 254 Stainices Steels, 
and heads as high as 140 p.s.i. Ho ward Centrifugal Pun pe Langley Alloys, 4R, sR, 6R and 7R, 88/10/2 Gunmetal, zinc 
are made in two classes: FOR CHEMICALS: a normal cen free bronze, and all grades of aluminium 


if they are-the answer is a 


war ENTRIFUGA iowrano Arta EN 
U L PUMP HOWARD PNEUMATIC ENGINEERING CO. LT 


FORT ROAD, EASTBOURNE TEL: EASTBOURNE 1179 
ALSO MANUFACTURERS OF HOWARD ROTARY M’ TYPE, TRIPLEX & PROPORTIOMETER PUMPS RAMS & CABLFS: HOWMATIC, EASTBOURN 
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Rapid, high-qual 


The Ilford AZOFLEX Model 221 Combine 
printing and developing machine (formerly 
known as Model 42/63 Mark II) employs 
safe, odour-free AZOFLEX chemicals — just 
one of the many special features that make it 
the ideal photoprinting machine for print 


room or drawing office 


Capacity: rolls and cut sheets up to 42 in. wide. Printing speed: 
6in. to 15} ft. per minute. Lamp: H.P.M.V. MA/U 2,000 watt. 
Dimensions: height 50 in., width 67 in., depth (tray extended) 52 in. 


Weight: 850 Ib. 


Subject to certain conditions, the majority of AZOFLEX photoprinting 


machines can be hired as an alternative to outright purchase. 








ILFORD Cieza dre: 





PHOTOPRINTING MACHINES & MATERIALS 


Full details from 


ILFORD LIMITED, INDUSTRIAL SALES DEPARTMENT 


Agi7 i, TELEPHONE: ILFord 3000 


ILFORD, ESSEX 
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photoprinting 


Exposing, developing and drying operations 
completely synchronized. 

All controls accessible from comfortable 
working position. 

High continuous output easily maintained by 
one operator, 

Excellent copies obtainable from old or faded 
originals, 

Comprehensive maintenance service available at 
nominal cost. 
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AND SECONDHAND MACHINERY 


























Wards are the people to go to for modern machinery. 
Four large depots handle continually changing stocks of 
new, rebuilt and secondhand machines. Your require- 
ment is most likely in stock now, ring, write, or call 
at the nearest depot, or send for the ALBION 
MACHINERY CATALOGUE—t will give an idea how 
big and comprehensive is the range WARDS can offer. 


THOS. W. WARD LTD 


ALBION WORKS SHEFFIELD 


PHONE: 26311 (22 LINES) GRAMS: FORWARD SHEFFIELD 
LONDON OFFICE: BRETTENHAM HOUSE, LANCASTER PLACE, STRAND, W.C.2 
































Machinery Showrooms also at : 
THAMES ROAD, SILVERTOWN 
LONDON E.16 
PHONE: ALBERT Dock 2841 
GIANT’S WHARF 
BRITON FERRY 
PHONE: 3166 
GRAMS: FORWARD BRITON FERRY 
FORE STREET, SCOTSTOUN 
GLASGOW, W.4 


PHONE: SCOTSTOUN 8083 
GRAMS: WARDSMAN GLASGOW 
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BEATING THE WORLD'S WORST DUST HAZARDS 


For power stations and pumping plant in the world’s dustiest regions, leading engine 
manufacturers and users recommend and specify Multi-Duty and Cycoil air filters. 

No filters could have been subjected to more exacting tests, nor come through them with more 
success. By proving themselves under these conditions they can rightly claim to be the masters 
of any dust problem within their ranges of application. 












*MULTI-DUTY 


air filter: 


* CYCOIL 


air filter: 








An automatic self-cleaning viscous An air cleaner for installation in 
air filter for compressors, engines 


and gas turbines ; also for venti- 


the intakes of large diesel engines 
and air compressors. The most 
lation of engine rooms etc. efficient cleaner of its type on the 


market. 














AIR CONTROL 





INSTALLATIONS LIMITED 





RUISLIP - MIDDLESEX - RUISLIP 4066 


LONDON ‘ BIRMINGHAM - MANCHESTER «© NEWCASTLE GLASGOW 


% Registered Trade Mark. Made by Air Control Installations Ltd., under licence from American 


Air Filter Co., Inc 








- DUST COLLECTORS 
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FILTERS 


FANS 


AIR CONDITIONERS 











| Wherever power 

! is used Crofts 

Belt Drives play 

| a vital role... 





POWERGRIP 
TIMING BELT 
DRIVES 





Send your enquiries to: 





Crofts (Engineers) Limited, Thornbury, Bradford 3, Yorkshire 
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PowerGrip Timing Belts as an increasing gear on a PowerGrip 





POWERGRIP 


TIMING BELT DRIVES ARE AVAILABLE EX-STOCK FROM CROFTS 


PRECISION 


THE BELT DRIVE WITH GEAR TRAIN 


* No slip, no power loss 

* Accurate timing of synchronised drives 

* No maintenance, no tensioning devices, no lubrication 
* Almost 100°, mechanical efficiency 

* Simple to install using Crofts Taper-Flushbushes 


dredge pump. 








Timing Belts operating a multiple 


drive. 


PowerGrip drives up to 64 h.p. supplied from stock; up to 1000 h.p. available on order 


ALSO: 





Variable Speed Pulleys Flat Belt Pulleys 
automatic and stationary adjustment for every class of drive—cast iron, 
types; up to 80 h.p.; ratios up to 15:1 wrought iron or fabricated steel 





Crofts V-Rope seeps 
parallel bored t 

or fitted with Crofts Patent 
Taper-Flushbush ‘? 





C 
PO 


THORNBURY « BRADFORD 3 +: YORKSHIRE 


Phone : 


ROFTS (ENGINEERS) LIMITED 


WER 


65251 (20 lines) 


TRANSMISSION ENGINEERS 


Head Office: 


Telegrams : ‘ Crofters Bradford Telex’ Telex 51186 





Subsidiary Companies in Canada, South Africa, U.S.A, 


Representation throughout the world. 


Branches at: Belfast, Birmingham, 
Bristol, Cardiff, Dublin, Glasgow, Ipswich, 
Leeds, Liverpool, London, Manchester, 
Newcastle, Northampton, Nottingham, 
Sheffield, Stoke-on-Trent. 
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EXPA 
Fira 


for \ 
PIPEWORK SYSTEMS \ 


During the last fifty years Aiton & Co. Ltd. 
have designed and manufactured Expansion 
Fittings for both fluids and gases, either from 
carbon steels, ferritic alloy or stainless steels 
and in a variety of forms depending upon the 
working pressure and temperature, the degree 
of movement at terminal points and the thermal 
expansion of the piping system. 
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Fi Bellows expansion fitting formed by “S"’ 
ig. pressings. Any multiple of bellows up to 
five in number can be supplied in sizes from 3 in. to 84 in 
bore 






: 


oO 







Fi An alternative bellows profile particularly 
ig. suitable for transverse movement The 
height of the bellows is varied to suit individual pressures 
and working conditions 









Fi A bellows profile which may be formed by 
ig. deep pressing This type of expansion 
fitting is built up in three or more sections with longitu- 
dinal welds 





a 
Ww 












Fi One of the profiles available for the Aiton 
ig. ““ A“ type expansion fitting. This unit is 
made by a special process which obviates the need for 
circumferential welding at the crown of, and between, 





: 







convolutions 






Illustrated are an expansion unit 
10 ft. in diameter fabricated as in 
Fig. 3, and a 10 in. internal dia- 
meter cargo oil line expansion 
fitting in stainless steel 











Further details of Aiton Expan- 
sion Fittings are contained in our 
illustrated brochures, copies of 
which will be sent on request. 





IDTDON 


DERBY 





ESTABLISHED 
1900 


CE ORKS DERBY & SUD 


HEAD OFFI DERBY 
Telephone: DERBY 47111 (10 LINES) Telegrams: CHANNELED 







f 


s 
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VO VERB & UNDERLAND 
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The photographs show Sterling Safway Scaffolding in use 
at No. 6 Bridge on St. Albans Bye-Pass built by Messrs 
TARMAC Ltd 


A supporting 


THE ENGINEER 


The pre-fabricated unit frames are light to handle, strong and 
rigid in use and are available in various heights to a standard 
width of Sft., 2 ft. 6in. x 2 ft. allowing access through the 
scaffolding where required. Safway can be bought, hired or 
supplied on contract inclusive of labour and transport 


role 


in building Britain’s New 


Motorways... 


SAFWAY 
























































Large load- 
bearing structures 
easily and quickly 
built from stan- 
dard Sterling 
Safway Unit 
Frame 
Scaffolding 
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Integral finned 
extended surface tubing 


in non-ferrous metals, steel and bi-metals 









High-fin for air-cooled heat exchangers. 


Al Low-fin for shell-and-tube heat 
| My / 
| ig condensers, etc. 


( Wy 
NN a ia 
(| {( (1 
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exchangers, refrigerant 


Ae. 


IMPERIAL CHEMICAL INDUSTRIES LIMITED, LONDON S.W.!1 


METALS ere 
DIVISION 
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A DEGREE OF ACCURACY 
NEVER BEFORE ACHIEVED 


At pressures up to 1,500 p.s.i. and running 
speeds as low as 20 r.p.m., the Savery 






Annular Piston Pump maintains a 
positive, smooth and consistent flow. It is 
capable of infinite regulation between zero 

and maximum volume, and is in a class by itself 
for hydraulic control transmission, pressure 
lubrication, oil burner feed supplies, 
accurate metering processes, and other 
applications 

The whole range of Savery Pumps is British 
made throughout. Let us know your 
requirements; our technical experts will 

be happy to make recommendations. 


SAVERY ANNULAR PISTON,PUMP 
Adjustable volume type A fix 
volume version is also supplied 











EPICYCLIC TYPE 
REDUCTION GEARS 


Ratios 3 : 1, to 1200: 1, 
Maximum Efficiency—mini- 
mum space: Horizontal or 
Vertical Mounting. 

The most efficient method of 
obtaining a low speed drive, 
using a high speed motor, 
utilizing a minimum of space. 
We can offer single or 
multiple stage reductions 
from 3 to 1, up to 1200 to l, 
for horizontal or vertical 
mounting. 


. Ilustrated—MOTORIZED MULTIPLE STAGE UNIT— 
Ratio 1100/1, 60,000 ins. lbs. torque output 


BOSTOGE @ BRAMLEY LTD 
=, 
q 

: | 


SPECIALISTS IN POWER TRANSMISSION 
ODONTIC WORKS PHONE : STALYBRIDGE 3232-3 STALYBRIDGE A/21/6463/! 
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200MW turbo-alternator set # 


built by ‘English Electric 
for the Central Electricity 
Generating Board. 






The new 200 MW reheat steam 





turbine on test at the Rughy Works 
of The English Electric Co. Ltd 





“s ae 


The first of the five 200 MW turbo-alternator units ordered from The ‘ENGLISH ELECTRIC’ Company 









for the Board’s 1,000 MW power station at High Marnham is now installed. 


It will be the first turbine in the first power station of this size in the United Kingdom to 


operate with the advanced steam conditions of 2,350 p.s.i.g. and 1,050°F. with reheat to 1,000 F. 


ENGLISH ELECTRIC 


ii ; 
rHe ENGLISH ELECTRIC Company LiMiTED, MarRcCONI HOUSE, STRAND, LONDON, W.C.?2 
Steam Turbine Division, Rugby 


WorRAS STAFF RI PRESTON RUGBY ‘* BRADFORD LivBRPOOL ACCRINGTON 
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1,000 gall. kettle in }” 
copper. 
Lynx Quasi-arc welded. 


12,000 gallon water 
separator 
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Stainless steel 
vessel with mild 
steel jacket 
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WELDED FABRICATIONS 
ORDINARY OR EXTRAORDINARY 


STAINLESS STEEL, MILD STEEL, ALUMINIUM 
FABRICATIONS COMPLETE WITH 
VALVEWORK AND PIPEWORK 


METALLIC ARC WELDING 
ARGONAUT AND ARGON-ARC WELDING 
STRESS-RELIEVING AND TESTING FACILITIES 


CLARK 





GEORGE CLARK & SONS (HULL) LIMITED 
HAWTHORN AVENUE, HULL 


Telephone 37654 Telegrams ‘Clark Hull’ 


A MEMBER OF THE NEWMAN HENDER GROUP 


CLARKS CAN COPE 


Clark’s modern methods, efficient equipment, 
unique facilities and practical approach all 
operate to your advantage.... 


~ 


Clarks offer you a unique combination of the most advanced 
equipment and methods with a century-old reputation for 
high craftsman standards on every type of fabrication work. 


Stainless steel, mild steel, aluminium, copper; and aluminium- 
bronze to mild steel... Clarks of Hull will not only give you 
the practical solution to your problem—they’ll deliver a 
first-class job on time! 


Send that enquiry first to Clarks of Hull. 


SCA 
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A RUBBER ENGINEERING SERVICE 


in stride with 




















Industrial Development 














You know in design how a rubber part must operate, the 
working conditions and their relative importance. Give us 
your confidence at the start. Wéith our wide scientific and 
practical experience of natural rubber and the synthetics we 


can help you to the right compound. 


Our advice on product design can probably save you expensive 
tooling whilst securing both dimensional accuracy and working 


efficiency. 





Our production methods can unquestionably help you to 
economic prices. We serve you through close practical and 


technical co-operation in both the design and manufacture of 





rubber parts and components. 








The HUNTINGDON RUBBER Co, Lro. 


SPECIALIST RUBBER MANUFACTURERS, 
Phone HUNTINGDON 934 (4 lines) 
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What kind of 
REDUCING VALVE? 


The conditions governing the use of reducing 
valves may run from relatively simple valves for 
the steam pressures encountered in canteen 


kitchens, hotels and institutions, to the exacting 
duties of back-pressure turbine control or for 
dealing with high pressure, high temperature 
steam. 

Hopkinsons have a type of Reducing Valve 
suitable for every duty; full particulars of their 
characteristics and suitability to different appli- 
cations are contained in Catalogue 5600. 


HOPKINSONS: 


REDUCING VALVES 


ce 






Send an application on your firm 


HOPKINSONS LIMITED - HUD’ 
LONDON OFFICE: 34 NORFOLK STREET,” 





HVi16. 











. part of the Bogie Assembly produced for the Gloucester Railway Carriage & 
Wagon Company Ltd., and widely used Overseas on the Nigerian, Ghana, Ceylon, 


Sudan and Argentine Railways. 


A typical example of the high quality castings regularly supplied for GENERAL 
ENGINEERING, WAGONS, LOCOMOTIVES (Steam and Diesel), COM- 
MERCIAL VEHICLES, COLLIERY PLANT and ELECTRICAL MACHINERY. 





ROBERT 
HYDE 
CASTINGS 


NORTH STAFFORD STEEL FOUNDRY 
STOKE-ON-TRENT ~- Tel: 4426/-2 
CLARENDON WORKS - CHESTERFIELD 
LONDON OFFICE : ne 


52, GROSVENOR GARDENS, S.W.1. 
Tel « SLOANE 9972 
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‘15 ton Butters Derricks 

Wi ion at Larne Harbour ; 

stallations: have been made at 

ossan for the Harbour Board and at 

Preston for the Port Authority, while 

Butters Derricks are also being used on 
the Liverpool /Belfast service. 





DERRICK CRANES OF 45 TONS CAPACITY OR MORE 
are now being produced to meet a demand for essentially simple 
and completely reliable cranes for the heavy duties involved in 
nuclear power station construction and elsewhere. 


We will be pleased to quote against requirements 


MACLELLAN STREET, GLASGOW S.I 
BU | H E RS BROS & ¢ O. L J D. LONDON: THE CRANE WORKS, LONG LANE, HILLINGDON 
- 9 AND AT BIRMINGHAM AND NEWCASTLE 
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CKD MICROSIMO TURBINE 


It is advantageous for every country to produce electric power 
also in small hydro-electric power plants. In this manner indus- 
trially less developed countries with a limited electric power distri- 
bution network can supply with power solitary workshops, farms, 
hamlets and saw-mills. In industrially highly developed countries, 
on the other hand, small hydro-electric power stations are connected 
to the system of big thermal or hydraulic power plants to provide 
an additional source of cheap water power. 


The importance of small hydro-electric power plants can be 
found in the fact that about 25 per cent of the water power resources 
can be utilised only by means of small turbines. They are being 
manufactured therefore by almost all hydraulic power machinery 
producers. 


Our works are backed by many years of experience in this field. 
Especially in the mountainous regions of our country many power 
stations can be found in which small CKD turbines have for many 
years been giving trouble-free service. 


No effort has been spared especially in recent years in improving 
the design and control of small turbines. We have devised typified 
series of Kaplan, Francis and Pelton turbines with the respective 
synchronous generators and governors. 
unit head design and incorporate all the latest improvements 
directed towards simple operation and maintenance. 


At this year’s International Trade Fair, at Brno, smell Francis 
turbines are shown in operation with a distribution flap, generator 
and control for an output of SkW. The all-welded turbines can 
be modified during assembly to suit the terrain in the best possible 
way. The runner which consists of welded stampings has a high 
efficiency. The shaft is mounted in rolling bearings, the stuffing 
box and the casing of the flap are easily exchangeable. 


The turbine can be controlled hydraulically by hand or electric 
power. The exhibited turbine is provided with electric control 
which is especially applied with success in combination with a 
synchronous generator to small direct flow water development 
schemes. The set can be started, loaded or stopped on the switch- 
board in the place of consumption many hundreds yards away 
from the turbine. A transductor keeps the speed constant and by 
adding auxiliary load maintains the total load of the generator 
at the level selected on the switchboard in the place of consumption. 


The generator is provided with voltage control and the required 
protective and measuring instruments. It is insulated against 
humidity and cuts off the turbine when its speed is increased 10 per 
cent in excess of its working speed. 


The generated current has a frequency of 50 cs at 380 220V 
and is therefore suitable for use with all types of standard appliances 
such as radio receivers, cookers and refrigerators as well as motors 
and electric bulbs. The set presents important advantages over 
similar foreign makes using d.c. dynamos or asynchronous 
generators. 


Compared to sets with hydraulic governors this equipment is 
also cheaper being provided apart from standard accessories only 
with a few additional parts for electric control. Fully automatic 
operation and remote control are the principal features of this 
set which can successfully be used for mountain hotels, chalets, 
solitary buildings, &c. 


Further particulars will be supplied on request by 


TECHNOEXPORT, Praha 2, Vaclavské nam. 56, Czechoslovakia. 


The new turbines are of 


1909 
GOLSEN JUBILEE 
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“afford 
to stand.<¢ 
still ° 


.are you still losing time and money by repairing 





screw threads in the old-fashioned way ? 


Heli-Coil Screw Thread Repair Kits enable you to 


replace weak or stripped threads in minutes, at a cost 


almost too small to estimate ! 


Simply, drill, tap and install a Heli-Coil Insert to produce 
a conventional thread many times stronger than an 
It will outlast the rest of the part 


unprotected thread. ! 
Although the cost of Heli-Coil Inserts is negligible, they 
are capable of making items serviceable when the metal 
s too worn to withstand ordinary screw thread repair. 
Years of use can now be obtained from parts that 
would otherwise have to be scrapped. The cost of 
complete replacements is saved and the inconvenience 
of delays. Three standard types of Heli-Coil Repair 
Kits are available, plus Special Purpose Kits * tailored ”’ 


for particular products. Heli-Coil Inserts are made with 


either English, American or Metric Threads. 


HELI-COIL™ 


screw thread 
repair kits 





* HELI-COIL 
is a 
registered 
trade mark 





sa 


| INFORMATION ABOUT HELI-COIL | 

Please forward Illustrated Literature on Heli-Coil Scre-s | 
l Thread Repair Kits to: j 
} NAME 
i COMPANY ; | 
| ADDRESS : 
| ARMSTRONG PATENTS COMPANY,’ LIMITED, + 

Eastgate, Beverley, Yorkshire. Tel.: Beverley 82212 | 
| (6 lines) | 

APL 48/K 14 
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The 
Egyptians 
would 
have made 
better 
progress 
using axle 
units 
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PV Pt 
Special axles, with pneumatic or solid rubber tyre 
and wheel equipment, for all purposes or to speci- 
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fication 
RUBBER BY-PRODUCTS (WARWICKSHIRE) LTD 
86, Holloway Head, Birmingham 1. Tel: MiDiand 3475 (5 lines) 
WORMS 
RACKS 
SCREWS 
SILENT 
GEARS 
CHANGE | 
GEARS 
-— wifi .. z All materials 
rr, wee staat standard 
“ - pitches to 
7ft diameter 
Gsneral machine castings made to customers’ patterns. Low prices for planing, boring, turning, screwcutting 
Sind your enquiries to 


GREENWOOD’S STANDARD GEAR CUTTING CO. LID.. | 


New Bond Street, Halifax. Telephone : Halifax 5217/8 Telegrams: ‘‘ Gears.”’ | 
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Within the limits of the 
law it’s full speed ahead 
on every delivery of 
LANARKSHIRE bolts. 
Black, and bright, non- 
ferrous and high tensile, 
and nuts too, just as fast 
as we make them, we 
deliver them. Try us. 
And at the same time, ask 
to be mailed our stock list 


-sent free every month. 






LANARKSHIRE 


BOLT timMmtiteo 









Special Purpose Presses 


The satisfying of each customer’s 
needs has always been our motive 
in supplying hydraulic presscs 

by JOHN SHAW. 


We build hydraulic presses of many 
types to the highest standards of 
precision and we incorporate all 

the details needed to satisfy your 
individual production requirements. 


JOHN 
SHAW 


1000 ton Self Contained Press for dishing, 
bending and straightening on heavy plate 
with hydraulic draw table and special 
control features 


JOHN SHAW & SONS (SALFORD) LTD., SALFORD, 





LANCASHIRE 
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FULLER ELECTRIC POWER TRACK... Bes “4 
gives complete protection against trolley wire accidents peat 


Bare trolley wires are a source of danger. Fuller Electric Power Track Ras 
eliminates the danger, keeping the wires permanently, effectively covered so that they 
cannot be accidentally touched. Unlimited lengths of track can be erected, from 


‘ 

straight and curved sections. Any number of trolleys can be used on one track. All *, : 
types of electric supply are catered for. We shall be glad to tell you more about this 4 
important advance in factory safety. { 

: cul 











A 
FULLER 


| am \ 





























Telephone LARkswood 2350 
FULLER ELECTRIC LTD FULBOURNE RD LONDON E17 Also at Birmingham, Glasgou iM 


A member of the Hawker Siddeley Group. =VY 
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WHEN YOU ARE e 
| a q 
) 


— THINK OF HARVEY 
























Harveys have the ‘know-how’, the space, the equipment 
and the skilled men to produce large fabricated assemblies 
with efficiency. 

Assemblies up to 120 tons can be handled 1m one piece, and 
completed down to final machining. Full equipment is 
maintained for automatic welding, and stationary and 
portable X-ray units are supplemented by Radioisotopes 
for non-destructive testing. 

Harvey engineers are always available to discuss your 
fabrication problems, and advise how we can best help you. 


Left . 


A mild steel jacketed Autoclave to Class I comstruction with 
electrically driven stirring gear. 

Below: 

This Ethylene Oxide Reactor weighs 135 tons, is 9ft. 61ns. in 
diameter and contains over 15 miles of 1}in. dia. catalyst tube. 





wade? iw i SB. 


fo * 


HARVEY FACILITIES AND PRODUCTS 
CLASS 1 WELDED PRESSURE VESSELS TO 
LLOYD’S AND A.S.M.E. CODES - HEAT 
TREATMENT AND RADIOGRAPHY -: DIE- 
PRESSED AND ‘ROTARPREST’ HEADS UP 
TO 15FT. DIA.—Larger sizes to specification 
WELDED PRESSURE VESSELS AND FABRI- 
CATIONS IN ALL METALS - STEEL PLATE 
AND SHEET METALWORK HEAVY 
MACHINING AND FITTING. 


a 


"HARVEY 


FOR € WELDED FABRICATIONS 





G. A. HARVEY & CO. (LONDON) LTD., WOOLWICH ROAD, LONDON, S.E.7. Telephone : GREenwich 3232 (22 lines) 


HC/HT/10 
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British Industry 
uses SADI 
capstans 


THE MOST 
ECONOMICAL 
TRANSPORTABLE 
ELECTRIC HAULAGE 
UNIT 


$383: 






SAD! Cepsten im wre et Arther 
Guinness Son & Co. (Park Royal) 
Ltd. Perk Royal Brewery, London. 
we Fae 









—— Sa 





1 | FIVE 20 TON TRUCKS HAULED ON STRAIGHT 
. VA LEVEL TRACK BY OUR SMALLEST 


J CAPSTAN M44/D469 (3-5 H.P.) 
s¢ PRICE £180.0.0 


Ask for literature E/CAP 












\ 
SADI ENGINEERING Co. Ltd. 


10-14, ANSELL STREET, KENSINGTON, The haulage and power transmission equipment 

Phone: WESTER vai | ans aie a 
a : oe et Se cape, SAD! Capstans - SADIVAR variator - RX vaive actuators. 
Also Bristol, Birmingham, Manchester, Bridgend, SADI planetary speed reducers and machine-tool drives. 


Sheffield, Glasgow, etc. 





Oe Ss. Sa ae ee ee ee ee ee ee 

ee hb oe cc cc ee ce atta Ow ee POCO COC Oe ee eee © 2. ore 2 + 6. 6 ee eee «6 ee 8 6 6 0 6 6 8 8 8 6 8 8 «6 ee 

eee eo 0 8 6 0 6 8 6 ee eee ee ee eee 6 8 a 8 8 6 eee ee ore 
Cite pete hee ie eee fe ek ke 8 ee 


6 e284) 26-6 @ 6 6° 6 Oe ee 6-6 Oe 8 6 6 8 60 8 6 84 8 8s & fee 
EE Se a ea a ee ae a ee a ee ae ee ee a ee a ee oe ee ee 





STURTEVANT 
STOCK 
STANDARD 

Write for our publication E2207, which describes fans for FANS 


a wide range of applications and includes comprehensive 
data and drawings covering speeds, powers weights and 





capacities. 


r 


Street, LONDON, E. C. 4. 








AUSTRALIA; STURTEVANT ENGINEERING CO. (AUSTRALASIA) LTO 400 SUSSEX STREET SYONEY NSW 


P 
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Chet 4°" |Installations that pa 
Oil-fired ! pay 
A Bg ae The ‘ECONOMIC’ e 
ic’ er has many important b tt t ~~ 
construction allowsfor and sostaading e er pro I Ss \ 
speedy adaptation. features includi _ 
Possessing greater Quick Steaming i 
heating surface than city. No Brickwork 
most boilers, Thermal Setting. Economy of 
yen! is increased. Fioor Space. Accessi- MADE BY 
rning units can bility givi Ease of 
be fitted i land and atasunenes. NIAGARA 
marine purposes. 
With Automatic Stoker or Burner fully 
complies with the Clean Air Act. 
(Feature Hilustration.) With “"NU-WAY' 
Fully Automatic Oil Burner. 
(inset.) With Ashwell & Nesbit Auto- 
& matic Coal Stoker. 
water w. COLTMAN 4 CO. (BOILERS) LTD. 


CENTRAL BOILER WORKS : LOUGHBOROUGH 
Tel: Loughborourh 235! Grams: Boilers, Loughborough 


RIES] FURNACES 
Competition is forcing many concerns to the consider- 


~~ ceencgig 
aK : ation of better mechanical handling. Niagara have the know- 
recognised everywhere as how on every phase of the subject. They can outline the 
mechanics of your problem and show you both the profits 
and the way to pay whilst earning them. It will pay you to 
consult Niagara first on any problem of mechanical handling. 


NIAGARA 


SCREENS (Gt. Britain) LTD. 
STRAYSFIELD ROAD, CLAYHILL, ENFIELD, MIDDLESEX 


Telephone : Enfield 6622 (4 lines) 


the most advanced practice 


PRLESF FURNACES LTD - LONGLANDS - MIDDLESBROUGH 


ae) ale | 


complete 





Track 


Se rv i ce SURVEY Part of a £360,000 contract by 
Eagre — earthworks, drainage, 

DESIGN tracklaying and ancillary works 

SUPPLY for thirteen miles of sidings 

at Cadeby Colliery for the 

INSTALLATION National Coal Board. The 


photograph shows the project 
from each end. 


LE A» qx RE > Eagre also works for British Railways, the Gas Board, the United Steel Companies, Central 





Electricity Authority, etc. Materials are supplied from Eagre’s own resources. 
Whatever the magnitude of your siding requirements, consult — 





EAGRE CONSTRUCTION CO. LIMITED 
East Common Lane SCUNTHORPE Lincs Telephone 4513 (5 lines) 


( Photograph by courtesy of the National Coal Board) 
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RAM TYPE totizontal Milling & Boring Machine ot 


The 10 in. Spindle Ram Type machine shown 
above is machining a 170 ton Mill Housing at the 
Darnall Works, Sheffield, of Davy and United 
Engineering Company Limited. 

The exceptionally robust proportion of this 
Asquith machine can be appreciated from the 
illustration. A 28. in by 36 in. ram houses the 
milling sleeve and spindle, both of which travel 
with the ram. The milling sleeve which carries 
the cutter is 23 in. dia. and attachments for right 
angle milling, etc., are of adequate proportions for 
heavy duty work. Surfacing slides are available 
and when fitted obtain feed and hand adjustments 


ENGINEER 





from the slide of the machine, thus having all the 
features of built-in facing heads. 

All Asquith Ram Type machines incorporate a 
steering control system which permits simultaneous 
control of both the horizontal and vertical feed 
motors to facilitate face milling of surfaces of 
irregular outline. 

These Asquith machines are built in a range with 
spindle diameter 6 in., 7 in., 8 in., 10 in., or 11 in. 


WILLIAM ASQUITH LTD., 
HALIFAX - ENGLAND 





Sales and Service for 


FOR Mice pRCDUE TION? 


the British Isles 


DRUMMOND-ASQUITH LIMITED 








KING EDWARD HOUSE, NEW ST., BIRMINGHAM Phone: Midland 3431. Also at LONDON Phone. Trafalgar 7224 & GLASGOW Phone: Centra! 0922 
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SAFETY 
IN THE 
LONG 
RUN 
WITH THE... 


MAGNETIC SAFETY 
TRIP WIRE SWITCH 


Designed specially for use with 
conveyors and similar equipment, where 
long runs of machinery are in use, 

this C.J.R. safety device stops the 
driving motor (or applies a brake), 

at a touch of the trip wire. 

You owe it to yourself and your 
employees to fit this infallible 

safety device. 


MANUFACTURERS OF INDUSTRIAL ELECTRONIC EQUIPMENT 
AND LOW VOLTAGE SAFETY SYSTEMS 
CJ.R. ELECTRICAL AND ELECTRONIC DEVELOPMENT LIMITED 
BICKFORD ROAD WITTON ~- BIRMINGHAM 6 
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How important is 
SURFACE 


FINISH | 
‘CONTROL? 


r 
H 
H 
; 
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SURFACE ROUGHNESS 
COMPARISON SPECIMENS 












We are exhibiting at:— 
6th EUROPEAN 
MACHINE TOOL 
EXHIBITION, 
PARIS. 


Sept. 12—2ist, 1959. 
STAND Wo. 4Fi 





Are your Draughtsmen, Foremen, Inspectors and Machinists surface finish conscious’? If so 
your products will have a high reputation; if not, your products will not be classed as high 
quality ** RUBERT ”’ Surface Roughness Scales provide a reference of calibrated Surface 
Roughness for comparison of machined surfaces by sight and touch and fulfil the need for a 
simple, dependable standard for visualising, selecting and specifying surface conditions for 
production work. 

Whether you have electronic instruments to test Surface Roughness or not, your 
Draughtsman always needs Surface Roughness Standards to enable him to specify the 
required surface finish, and the Machinist cannot be without these because he must always 
have a comparison handy to tell him whether the finish is good enough, not good enough, 


or too good 
““RUBERT”’ 


Surface Roughness Scales 
are used by hundreds of the most prominent British Firms 
ASK FOR LEAFLETS 


RUBERT & CO. LTD. 


ACRU WORKS, DEMMINGS ROAD, 
COUNCILLOR LANE, CHEADLE, 
CHESHIRE 


Telephone: GATiley 5855 





<aek 


HIGH PRESSURE OPERATION-POWER ECONOMY -SPACE SAVING 








MODEL MODEL MODEL MODEL 
A.V.D. V.D. F.D. HiI-LO 
CONSTANT VARIABLE FIXED TWO STAGE 
PRESSURE DELIVERY DELIVERY PUMP 

PUNP PUMP PUMP UNIT 





























Offer noteworthy advantages of compactness, high efficiency, and 
smooth, silent operation. 


MODEL A.V.D. 
machines and other applications where it is necessary to maintain 
and regulate pressure for long periods with no flow, minimum power 
consumption and without overheating. Flow 14 G.P.M., maximum 
pressure 2500 p.s.i. 


is particularly suitable for Plastic moulding 


MODEL V.D. is adjustable by manual operation for * flow con- 


trol.” 


MODEL F.D. can be supplied for a flow of 14 G.P.M. and maxi- 
mum pressure 2500 p.s.i. (Continuous). 
MODEL HI-LO. 2-stage Pump Unit. 

AVAILABLE FOR 


The maximum pressure is 2500 p.s.i. 


IMMEDIATE DELIVERY 


Write NOW for fully illustrated literature, specifications and 


prices, and details of our comprehensive range of Air, 
and Hydraulic Equipment to Dept. E 


HYDRAULICS & PNEUMATICS LTD. 


vacuum 


WULFRUNA WORKS, VILLIERS STREET, WOLVERHAMPTON. Tel: Wolverhampton 24456 Grams: Wulfruna Wolverhampton. 
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The study of 
acoustics... 


faces up to the problems of noise generation and sup 
pression in industry today, with particular reference 
to fan engineering equipment 

Keith Blackman have faced the facts created by these 


problems by erecting one of the best equipped, most 





scientifically designed Acoustic Laboratories available 
to industry in this country. It is now in service at their 
Tottenham works 


For further details write now for this fully illustrated 


and descriptive Publication No, 40 1] 





; Depend on sound engineering by KEITH BLACKMAN 


KEITH BLACKMAN LTD - MILL MEAD ROAD LONDON N.17 TEL: TOTTENHAM 4522 


Minimum 
Insurance 
Rates 


For Users of 
GLOBE PNEUMATIC 
EQUIPMENT 


In premises where the fire risk is high, minimum insurance 

rates are subject to the use of Flame-proof equipment. 

Globe Pneumatic Equipment complies fully with this 

requirement. 

It should also be remembered that Globe Equipment is 

precision built for long life and hard work and is not damaged 

by overloading. 

The machines illustrated are :— 

, é The Vee Type Motor—A multi-cylinder design giving instant 

starting suitable for control systems, with reversing mechanism 
and infinitely variable speed. 














The Radial Type Motor—A version that has shown con- 
' siderable air economy over ordinary rotary blade motors. 












The Geared Wire Rope Motor Hoist—A lighter, stronger 
pneumatic block that remains unaffected by overload 
risks and extremes of temperature and moisture. 


PNEUMATIC 


ENGINEERING COMPANY, LTD. 
ASHTON ROAD, HAROLD HILL, ROMFORD, 
ESSEX 


Telegrams: Pneumatoid Romford. 









Telephone: Ingrebourne 43851/5 
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SCREW CONVEYOR 


EMINENTLY SUITED FOR 
CONVEYING BULK MATERIAL 


STANDARD INTERCHANGEABLE PARTS 
50 cu. ft. hour to 4,500 cu. ft. hour Capacities 












THE MOST 
PRACTICAL WAY 
OF ELEVATING BULK 
MATERIAL AND OFFERING 
THE BEST POSSIBLE PRO- 


W.S. BARRON Ha 
GLOUCESTER Gcrewsitt 


Manufacturers with over 50 Years’ mee ee re 
experience — Offer the latest in 
CRUSHING - GRINDING - MIXING 
a ot 40) 1) Cem) AAS 
MACHINERY 









. aa mai iceuan aoe Kee Alas 
a = aS see 
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Phone: Gloucester 21055-6-7 











industry 


Nuclear Research 

















For their factory at Capenhurst, the United Kingdom 
Atomic Energy Authority selected UDEC refrigeration. 
This extensive installation is but one of the many under- 
takings with which UDEC refrigeration engineers are 
currently concerned — ranging from food storage to 
plastics, brewing to chemical processing, dyestuffs to 
sor Bay showing 5 Freon Booster 


cu 
Compressors, Type 9/4 and 5 Freon Compressors, Type 9/2. Photograph 
by permission of the United Kingdom Atomic Energy Authority. 


U. D. ENGINEERING CO. LTD. 


ABBEY WORKS, CUMBERLAND AVENUE, PARK ROYAL, LONDON, N.W.10 
Telephone: ELGar 658! 






oil refining, etc. 






Refrigeration specialists to the industries of the World 


UDE4R 











Sept. 11, 1959 


THE ENGINEER 


CLASSIFIED ADVERTISEMENTS 


AUCTION SALES - FOR HIRE - MACHINERY, etc., WANTED - SITUATIONS WANTED 


AGENCIES - DIRECTORS - PARTNERSHIPS - SITUATIONS VACANT - EDUCATIONAL 


PATENTS - BUSINESS OPPORTUNITIES - 


BUSINESSES and PREMISES - TENDERS 


Lineage Rate. 4/- per line of approximately 6 words. 
48/- per single column inch and 


inch Rate. 


MISCELLANEOUS - PUBLIC APPOINTMENTS 


Minimum 16/-. 
12 lines to 1 inch. 


= rata. 
There are reduced rates (i.e., not on a pro rata basis) for advertisements of j-page 


(12 column inches) and upwards, e.g., j-page £25 10s. }-page £48. Full page £90. 
For advertisements 1 inch and upwards. 


Series Discounts. 





6 insertions 5%. 
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DRAWING AND DESIGN SERVICES - FOR SALE - SUB-CONTRACTING 


Lineage Rate. 3/6 per line of approximately 6 words. 
42/- per single column inch and pro rata. 


Inch Rate. 


Minimum 14/-. 


12 lines to 1 inch 


There are reduced rates (i.e., not on a pro rata basis) for advertisements of }-page. 


(12 column inches) and upwards, e.g., ¢-page £22. 
26 insertions 15%. 


13 insertions 10%. 


$-page £41 10s. Full page £78 


Run-On and Semi-Displayed Styles. Both these styles are available for single column width advertisements of any depth up to 12 inches. 
Displayed and Illustrated Styles. The minimum size for a Displayed advertisement is 3 inches single column, for an illustrated advertisement it is a j-page (12 column inches) 


Thereafter the sizes for both progress in steps 3 inches deep across 1, 2, 3 or 4 columns. 


Use of Box Number. 2/- which includes forwarding of replies. 
Copy Dates. ‘‘Run-on”’ and ‘* Semi-displayed '’ advertisements by noon Tuesday for publication on Friday same week. ‘* Displayed *’ and “* Illustrated "’ advertisements by noon 


Friday for publication on following Friday. All advertisements three days earlier if proofs are required. 


Advertisements for publication should be eddressed to:—Classified Advertisement Dept., “The Engineer’’, 28 Essex Street, Strand, London, W.C.2. 
Urgent edvertisements may be telephoned to CENtral 6565 





PUBLIC APPOINTMENTS 





NIGERIAN COLLEGE OF ARTS, 
SCIENCE AND TECHNOLOGY 


SENIOR TECHNOLOGISTS OR 
TECHNOLOGISTS 


Applications are invited for SENIOR TECH- 
NOLOGISTS or TECHNOLOGISTS for the engi- 
neering laboratory and workshops for students pre- 
paring for University of London B.Sc.(Eng.) in 
Special Relationship 

Qualifications : 

Civil : H.N.C. desirable and suitable experience 

Electrical : H.N.C. desirable and experience on 
maintenance and construction of electronic equipment 
and instrument maintenance ‘ 

Mechanical : H.N.C. or Final City and Guilds 
Successful candidate required to assist in teaching 
engineering drawing and workshop technology 

Contract salary scales : Technologist, £654-£1116 
p.a.; Senior Technologist, £990-£1260 p.a., both 
plus inducement addition of £180—£300 p.a. for over- 
seas appointees and gratuity at £25 or £37 10s. for 
each completed 3 months’ residential service Entry 
point according to qualifications and experience 

Partly furnished quarters at one-twelfth basic 
salary rental Tours 10-18 months, but leave 
normally taken in long vacation. Children’s U.K 
maintenance grant up to £150 p.a. and passages 
assistance 

Applications (6 copies), giving age, qualifications, 
experience and names of 3 referees, should be sent to 
The Council for Overseas Colleges, 12, Lincoln's 


Inn Fields, London, W.C.2, by 30th ane es 





UNIVERSITY COLLEGE OF 
SWANSEA 


LECTURESHIP IN ELECTRICAL 
ENGINEERING 


A vacancy exists for a LECTURER IN ELEC- 
TRICAL ENGINEERING at the _ University 
College of Swansea, a constituent college of the 
University of Wales. It is desired to appoint an 
applied scientist or engineer interested in either 
the design and utilisation of rotary machines and 
ancillary equipment, or the design of servo-mechan- 
isms and electrical control systems. 

Applicants should hold a good degree and have 
not less than three years’ post-graduate experience 
of research or design in one of these fields, and be 
capable of instructing undergraduate and post- 
graduate students. It is expected that a lecturer 
shall carry out advanced studies in some aspect of 
his particular field of interest and teach his subject 
from a modern standpoint. ; 

The salary scale of a Lecturer ts £900 by £50 to 
£1350 by £75 to £1650, but the initial appointment 
will be made at a point on this scale appropriate to 
the experience of the successful applicant F.S.S L 
benefits. There is also a child allowance of £50 per 
child per annum. 

Further particulars about conditions of employ- 
ment and the teaching and research facilities of the 
electrical department, can be obtained from the 
Registrar, University College, Singleton Park, 
Swansea, with whom applications (one copy) should 
be lodged before September 30th, 1959 E7318 





UNIVERSITY OF GLASGOW 


MECHANICAL AND ELECTRICAL 
ENGINEERS 


The University of Glasgow, with the support of 
the Nuffield Provincial Hospitals Trust, will shortly 
establish a small Research Unit to study certain 
engineering problems which arise in connection with 
the construction and maintenance of hospital build- 
ings. The provision of specifically engineering 
services accounts for an increasing proportion of 
hospital costs, and experience has disclosed a con- 
siderable variation in the degree of success of these 
services. The assignment is Legon by ee two 
years in the first instance, with a possible extension. 

The University wishes to appoint MECHANICAL 
and ELECTRICAL ENGINEERS to this Unit, and 
invites applications from candidates with good 
academic and professional qualifications. The 
appointments will be in two grades with salary ranges 
of £1300-£1500 per annum and £1500-£1800 per 
annum respectively, together with necessary travel 
and other expenses. Further particulars may be 
obtained from the Secretary of the University Court, 
The University, Glasgow, W.2 e ; 

ROBT. T. HUTCHESON, 

E7296 Secretary of University Court. 


PUBLIC APPOINTMENTS 


MIDDLESEX COUNTY COUNCIL 
EDUCATION COMMITTEE 


TWICKENHAM TECHNICAL COLLEGE, 
EGERTON ROAD, TWICKENHAM, 
MIDDLESEX 


SENIOR LECTURER 


A well-qualified SENIOR LECTURER is required 
to teach Mechanical Engineering subjects, preferably 
including Structures and/or Hydraulics in Higher 
National Diploma and Post-Higher National Certifi- 
cate Courses. 

Good industrial and preferably some teaching 
experience looked for 

Salary in accordance with the Burnham (Technical) 
Report 

Further particulars from the Principal (enclose 


s.a.e.). Closing date Ist October, 1959 
C. E. GURR, M.Sc., Ph.D., 
Secretary to the Education Committee 
E7270 





CENTRAL ELECTRICITY 
GENERATING BOARD 


EASTERN DIVISION 


APPOINTMENTS 


Applications are invited for the following appoint- 
ments in the Generation Department at Divisional 
Headquarters (Cockfosters) : 

GENERAL ASSISTANT ENGINEERS (S.V. 
No. 1166). 

Salary, Class AX/DX, Grade 9, £610 by £15 to 
£685/£745 per annum, inclusive of London Weight- 
ing 
The commencing salary will depend upon the 
qualifications and experience of the successful 
applicants 

Duties will include assisting in testing and investi- 
gation work concerned with assessing plant perform- 
ance and as a service for plant maintenance and 
some research and development work. These 
duties will involve visiting generating stations 
within the Divisional area, and will provide a wide 
field of training and experience which will be of 
value for promotion to higher appointments within 
the Industry. 

Applicants should preferably hold a Higher 
National Certificate or equivalent, previous experi- 
ence in a Generating Station would be an advantage. 

ENGINEERING DRAUGHTSMAN (CON- 
STRUCTION SECTION) (S.V. No. 1167). 

Salary, Schedule D, Grade 6, £660 by £20 to 
£780 per annum inclusive of London Weighting. 

The duties of the applicant appointed will include 
the preparation of drawings under supervision of 
mechanical and civil works associated with high 
voltage transmission lines and substations. 

Applications, quoting the appropriate Staff 
Vacancy Number and reference 2/10818, stating 
age, qualifications, experience and present position 
should be sent to the Controller, Central Electricity 
Generating Board, Eastern Division, West Farm 
Place, Chalk Lane, Cockfosters, Barnet, Herts, by 
the 19th September, 1959 

CLINCH, 


win. c 
E7319 Controller 





CITY OF NOTTINGHAM 


WATER DEPARTMENT 


APPOINTMENT OF DISTRIBUTION 
ENGINEER 


Applications are invited from Chartered Civil 
Engineers, with considerable experience of main lay- 
ing and the control of workmen, for the permanent 
pensionable appointment of Distribution Engineer. 
Salary Grade “ A,”’ £1290 by £50 to £1390. 

A list of the responsibilities and duties of the post 
may be obtained from the Engineer and General 
Manager. Appointment subject to medical exam- 
ination and terminable by one month's notice on 
either side. : 

Applications, setting out details of general and 
technical education and practical experience, and 
giving the names of two referees, should reach the 
Engineer and General Manager, Water Offices, Castle 
Boulevard, Nottingham, not later than 28th Sept- 


ember, 1959. 
T. J OWEN, 


E7333 Town Clerk. 


PUBLIC APPOINTMENTS 





BRITISH TRANSPORT 
COMMISSION 


APPOINTMENTS 


British Transport Commission invites applica- 
tions for the following posts : 

Research Station, Docks and Waterways, Hayes 
Road, Southall 

SCIENTIFIC OFFICER 
to £1150. 

Post A.—Candidates should have good degree in 
Physics or Engineering with mathematical ability 
and knowledge of hydraulics. Practical experience 
in research or engineering an advantage. 

Chief Electrical Engineer's Department, at 14, 
Melbury Terrace, Marylebone, London, N.W.1. 

SENIOR SCIENTIFIC OFFICERS Salary 
according to qualifications and experience, subject 
to a maximum of £1315 

Good degree and post-graduate research experi- 
ence, Industrial training an advantage. Initially 
may be required to spend two to three years on 
research in Universities or industrial firms 

Post B.—Application of modern techniques such 
as semi-conductors or magnetic amplifiers to electric 
traction problems. Thorough grounding in electro- 
magnetic theory required. 

Post C.—-Thermal problems associated with 
electric equipment. Good knowledge of theory of 
heat transfer and expertise in all forms of tempera- 
ture measurement essential. 

TECHNICAL ASSISTANTS. 
£833 to £903 

Post D.—Engineer or Physicist preferably possess- 
ing degree or equivalent qualification with some 
experience in application of modern instrumentation 
with special emphasis on electronic methods. 

Post E.—Engineer qualified for A.M.LE.E. or 
A.M.1.M.E. and having experience of conduct of 
experiments. 

TECHNICAL ASSISTANT. 
to £985 

Post F.—Engineer with degree or equivalent 
qualification, experiences in application of modern 
instrumentation with special emphasis on electronic 
methods 

Superannuation scheme. Certain travel facilities 
Medical examination. Write, quoting post reference 
and stating age, qualifications and experience to 
Director of Establishment, British Transport Com- 
mission, 222, Marylebone Road, London, N.W.1, 
within 7 days E7320 


FEDERAL GOVERNMENT OF 
NIGERIA 


Salary Range £1045 


Salary range 


Salary range £943 





ELECTRICAL INSPECTOR 


ELECTRICAL INSPECTOR, under the Chief 
Inspector, to inspect electrical supply undertakings 
and large consumers’ installations, including fac- 
tories, mines and oil wells, and to investigate and 
conduct enquiries into electrical accidents 

Contract appointment. Salary range £1290. 
£1674. Gratuity of £37 10s. for each three months’ 
satisfactory service Quarters at moderate rent 
Free passages. Allowance for children maintained 
in United Kingdom. Generous home leave 

Candidates must be A.M.LE.E. or be exempt the 
Institution's examination and have been apprenticed 
to an electrical supply undertaking or large industrial 
undertaking with at least 7 years’ experience of 
responsibility involving the planning, erection and 
maintenance of electrical transmission and distribu- 
tion systems or works electrical plants. A thorough 
knowledge of electrical supply and wiring regulations 
as they apply in the United Kingdom is essential 

Write, Director of Recruitment, Colonial Office, 
London, S.W.1, stating full names, age, qualifications 
and experience, quoting BCD 99/14/014 E7306 


MINISTRY OF SUPPLY 





ROYAL AIRCRAFT ESTABLISHMENT. 
FARNBOROUGH 


TECHNICIAN 


Ministry of Supply requires a TECHNICIAN at 
Royal Aircraft Establishment, Farnborough, to super- 
vise team engaged on aircraft servicing. Qualifica- 
tions: recognised engineering apprenticeship ; 
thorough and up-to-date knowledge of servicing 
methods for modern aircraft ; experience in over- 
hauling aircraft components an advantage. O.N.C., 
appropriate C. and G. Final Certificates, or equiva- 
lent, desirable. Salary £680 (age 26) to £850 p.a.— 
Application forms from Manager (P.E.2065), M.O..L 
and N.S., Professional and Executive Register, 
Atlantic House, Farringdon Street, London, E.C.4. 

E7300 


PUBLIC APPOINTMENTS 


HEAVY ELECTRICALS LIMITED, 
BHOPAL 


(GOVERNMENT OF INDIA UNDERTAKING) 
ADVERTISEMENT No. §7 


ELECTRICAL AND MECHANICAL 
ENGINEERS 


Applications are invited from qualified ELEC- 
TRICAL AND MECHANICAL ENGINEERS of 
Indian nationality for posts with Heavy Electrica!s, 
Limited, which will arise during the next 3/4 years 
Among the posts to be filled will be the following 

(1) Manufacturing Superintendents 

(2) Departmental Chief Engineers for 

(a) Traction 

(b) Industrial Motors. 

(c) Heavy Rotating Plant 

(d) Applications. 

Selected candidates will be recruited as Senior 
Engineer Trainees and will undergo training for 
approximately three years before joining duty at 
Bhopal. They should be between 33-38 years of age 
(relaxable) and possess a Degree in Mechanica! or 
Electrical Engineering, and have at least ten years’ 
experience related to electrical rotating machines 

During training they will receive Rs.600/- p.m 
maintenance allowance, plus home stipend. When 
posted at Bhopal pay will be in the grade of Rs.1300- 
1600 p.m 

Further details and details of application fee Pay- 
able on request from the High Commission of India, 
Establishment Department, India House Aldwych, 
London, W.C.2, who will receive applications up to 
the 25th September, 1959 E7310 





WOLVERHAMPTON 
CORPORATION 


WATER UNDERTAKING 


APPOINTMENTS 


A. ENGINEERING ASSISTANT for new works, 
£785~£1070 p.a. (Special Grade). 

B. DEPUTY SUPERINTENDENT, Bratch 
Pumping Station, Wombourn, £610-£765 p.a. 
(A.P.T. I). 

N.J.C. service conditions, posts pensionable, 
medical examination. House to rent in each case 

Further particulars of Post B from, and applica- 
tions naming two referees to, Water Engineer and 
Manager, Water Offices, 37, Merridale Road, 
Wolverhampton, by 21st September, 1959. E7304 





HEAVY ELECTRICALS LIMITED, 
BHOPAL 


(GOVERNMENT OF INDIA UNDERTAKING) 


ADVERTISEMENT No. 58 


ELECTRICAL AND MECHANICAL 
ENGINEERS 


Applications are invited from qualified ELEC- 
TRICAL AND MECHANICAL ENGINEERS of 
Indian nationality for posts with Heavy Electricals 
Limited, which will arise during the next 3/4 years 
sy the posts to be filled will be the following 

(1) Supervisory Staff, including Manufacturing 
Assistant Superintendents ; Departmental Assistant 
Chief Engineers ; Chief Estimators ; Chief Draughts- 
men ; and junior posts. 

(2) Draughtsmen. 

Selected candidates will be recruited as Engineer 
Trainees and will undergo training for approximately 
three years before joining duty at Bhopal. They 
should be between 23-35 years of age and possess a 
Degree/Diploma in Mechanical or Electrical Engi- 
neering, and have at least two years (for Supervisory 
Staff) and five years (for Draughtsmen) experience 
related to electrical rotating machines 

During training they will receive Rs.600/~p.m. main- 
tenance allowance plus home stipend. When posted 
at Bhopal pay will be in the grade of Rs.600- 
1150/-p.m. or Rs.3 50/- p.m. (for Supervisory 
Staff) and Rs.350-850/-p.m. (for Draughtsmen) 

Further details and details of application fee pay- 
able on request from the High Commission of India, 
Establishment Department, India House, Aldwych. 
London, W.C.2, who will receive applications up to 
the 25th September, 1959 E79 


Classified Advts. continued on page 133 
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ENGINEERING IN MEAT PROCESSING 
J. SAINSBURY, LTD. 


Multiple Provision and Meat Distributor 


announce that the expansion in the trade for pork and manufactured pork products creates new 
opportunities in the Engineering Departments of the main meat products factory at Blackfriars 
London, $.E.1, and the abattoir and establishment at Little Wratting, Haverhill, Suffolk 


Vacancies are as follows 


1. At the Blackfriars factory, 


AN ENGINEERING SUPERINTENDENT 


to centro! all existing Enginezring Supervisors and their staffs, the appointee to be responsible 
to the Works Engineer. Previous supervisory experience in factory engineering with practical 
knowledge of maintenance sections, is essential, as is a thorough knowledge of steam raising and 
refrigeration plants and general factory services and machinery 


2. At Little Wratting, 
A WORKS ENGINEER 


to control all engineering work and personnel. Experience and qualifications similar to those 
required for (1) above, but since this appointee will be responsible direct to the Manager of the 
Factories and Abattoir Engineering Department at Blackfriars, he must particularly have the 
ability to act on hes own imitiative and to liaise with contractors, when necessary 
The appointments are permanent and pensionable and for both the commencing salary will be 
within the range £1300-£1550, according to qualifications and experience. 
giving full details of age, qualifications and experience, should be addressed ta 


The Personne! Manager (E. D.), J. Sainsbury, Ltd., 
Stamford House, Stamford Street, London, S.E.1. 


Applications 


E7302 a 


require DRAUGHTSMEN. both Design 
and Detail for their programme of expansion 
in the manufacture of Steel Office Equipment 


Vacancies exist for 


ditions, and salary commensurate to ability 
are offered.——Please write, giving full 
details of age, experience, qualifications 





RONEO LIMITED “VSG HYDRAULICS 


WEYMOUTH, DORSET 


2 Design Draughtsmen. experienced " seeted 
qualified and capable of development DESIG DRAUGHTSME require 
work in this field Preference given to those having experience 


of hydraulic systems and power transmission 


and 
and holding H.N.C. (Mechanical). Also 
4 Detail Draughtsmen, with experience two vaeancies for ELECTRO-MECHAN- 
emanen, OG apicatinns wit Be enn ICAL DRAUGHTSMEN 
F s . 


sidered from Detailers willing to apply 


their knowledge and skills Contributory Pension Scheme and Sports 


A Pension Scheme, good working con- Club facilities 


Apply by letter in first instance, giving full 
details of experience and salary required 
&., to the Personnel Manager, Roneo 
Works, Romford, Essex 

FIRS 
E7291 a missense 








VICKERS-ARMSTRONGS (ENGINEERS), LTD., 











CHIEF PRODUCTION AND METHODS ENGINEER 


Applications are invited for this senior appointment with a large. expanding and pro 
gressive Company of precision engineers in the West Riding. Excellent residential and educational 
facilities in the immediate surroundings. Initial salary about £2000 p.a., plus bonus and non- 
contributory pension with excellent prospects of advancement 


The Chief Production and Methods Engineer will be responsible to the Works Director for 
departments of some 300 people engaged on production engineering in the widest sense, including 
the development of automatic handling equipment and automation This involves work-study, 


process planning, machine loading and especially the design and manufacture of machine tools 


pgs, small tools and qauges 
on engineering background, with a wide know- 


Essential qualifications are strong product 
of hydraulic and electrical 


ledge of the design and manufacture of jigs, too!s and machine tools 
cirouits as applied to machine tools, and of modern production management techniques including 
work-study and production planning and control. Must also have practical tool-room experience 
and the ability to lead and develop a team. A.M.1.Mech.FE. is desirable 

+49 


Picase write briefly in first instance, quoting reference No. 212 





ASHLEY ASSOCIATES LTD. 
PETER HOUSE, MANCHESTER 1 
RETAINED TO ADVISE ON THIS APPOINTMENT 
rictest confidence will be observes and no details of 


The st 
: ee will be passed to chents without candidates’ permission 


© 











E7286 A 


ATOMIC ENERGY ESTABLISHMENT, 
WINFRITH, DORSET 


REACTOR RESEARCH 


Graduates with First or Second Class Honours in Physies, Mathematics or Engineering are 
The initial programme includes work on high-temperature, gas- 
* project. The field of work will 
In 


required for reactor research 
cooled systems and, in particular, the O.E.E.¢ Dragon 
include fluid dynamics, convective, conductive and radiative heat transfer and mass transfer 
all these fields exacting problems involving the development of new techniques and technology 
will be encountered 

Experimental experience, Particularly in heat transfer or fluid dynamics, ts essential for senior 
posts, and experience in high-temperature technology will be an advantage in all cases 

Salary within the range £675 to £2155, according to age and experience 

Housing and superannuation schemes 

Send POST CARD for application form and further details to 

Personne! Branch (W.151 25) 
U.K.A.E.A., 
A.E.F., Winfrith, Dorchester, Dorset, 
not later than October 17th, 1959 


E7272 a 











UNILEVER 


have vacancies for 


ELECTRONIC ENGINEERS 
AT THEIR LONDON HEADQUARTERS 


Selected candidates will be required to assist in 
the design, construction, installation, and operation 
of equipment for applying the most advanced 
automation techniques to manufacturing processes 


and office systems. 


Applications are invited from engineers between 
the ages of 25 and 35 having a degree in science 
or engineering or an equivalent qualification. A 
recognised apprenticeship or at least three years’ 


industrial experience is desirable. 


Applications, giving details of training qualifica- 
tions and experience, should be addressed to Head 
Office Staff Department (WF 42), Unilever House, 
Blackfriars, London, E.C. 4. 


E7217 a 





THE NELSON RESEARCH LABORATORIES 
OF 
THE ENGLISH ELECTRIC COMPANY LIMITED 
Have vacancies for 


ENGINEERS AND PHYSICISTS 


(a) To work on interesting mechanical and heat transfer problems connected with 
THERMO-NUCLEAR DEVICES LIQUID METAL PUMPS 
TRANSFORMERS RECTIFIERS 
ROTATING ELECTRICAL MACHINES THERMO-ELECTRIC EQUIPMENT 

Posts are available for experienced Mechanica! or Electrical Engineers, Graduates, H.N.D. or 
H.N.C. men at levels of seniority appropriate to qualifications and experience 

(b) For experimental and development work on NEW TYPES OF ELECTRICAL MACHINES 
including insulating systems for high-temperature machines. This post calls for H.N.D. or 
H.N.C. in Electrical Engineering, with endorsements, and some experience in Electrical 
Engineering 

(c) Investigation into the WEAR AND FRICTION characteristics of rubbing surfaces on a 
fundamental basis. Research on various aspects of SOLID STATE PHYSICS, including funda 
mental work on Magnetism and Semi-Conductor Materials. Previous experience in these fields 
is not necessary, but a sound basic knowledge is essential 


POWER ENGINEERS 


To work on problems connected with HIGH-POWER PLANT AND TRANSMISSION. Posts 
are available at various levels of seniority, Degree or equivalent, H.N.D.. H.N.C. or O.N.C. Some 
experience of Heavy Power Plant and associated electronic equipment is most desirable 

The Company offers an attractive superannuation scheme and the Laboratories are situated in 
pleasant countryside on the outskirts of Stafford 

Please write, giving full details of experience and qualifications, to Dept. C.P.S., Marconi House 
336 7, Strand, W.C.2, quoting reference E 916B 

E7295 a 














NORRIS CONSULTANTS LTD., 


in view of a two-year expansion programme, require for their London and 
Bristol Offices and elsewhere in the U.K., Senior and Junior Engineers, 
Designers and Draughtsmen in the following fields. 


CIVIL ENGINEERING DIVISION PRODUCTION & MECHANICAI 
DIVISION 

Reinforced Concrete, Heating, Ven- Special purpose machines, Transfer 

tilating, Air Conditioning, Refrigera- Systems, Jigs and Tools, General 

tion, Pipework and General Services, mechanical, Mechanical Handling, 

Structural Steelwork. Electrical (Heavy and Light current). 


Salary scales up to high level in accordance with age, experience, technical 
and professional qualifications. Pension and Insurance schemes. Write or 
telephone Head Office, Beacon House, Queens Road, Clifton, Bristol. 
Tel. : Bristol 3-6817, or those requiring appointments in London Area, write 


or telephone : 76, Victoria Street, S.W.1. Tel. : VIC 4675. 
E7020 a 
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SITUATIONS VACANT 


DESIGN ENGINEERS AND DORAUGHTS.- 
MEN ELECTRICAL. | Consulting engineers, hand- 
ling a variety of design projects have vacancies for 
various grades of Electrical Designers and Draughts 
men Pension scheme and three weeks’ annual 
holiday after qualifying periods..-Norris Brothers 


Limited, 62, Church Road, Burgess Hill, Sussex 
E72 A 


DESIGN ENGINEER required in an expanding 
Technical department dealing with marine reduction 
gears and V.P. propellers. Good salary for experi- 
enced man with right technical background. Pension 
scheme Applications to the Technica! Manager 
giving full details of education, qualifications, age 
experience and present salary.-MODERN WHEEL 
DRIVE, LTD., Lindo Lodge. Chesham, Bucks 


E7276 A 


DESIGN ENGINEER. —An engineer is required 
by Imperial Smelting Processes, Ltd., to participate 
in the design and development of furnaces and 
ancillary plant for the Imperial Smelting blast 
furnace process for the simultaneous smelting of 
zinc and lead. Applications are invited from qualified 
engineers, preferably possessing a First Class Honours 
Degree, together with sound experience, including 
design, in the heavier type of engineering In 
addition, fluency in both written and spoken German 
is essential and, with this in mind, consideration will 
be given to foreign nationals possessing this facility 
provided their command of English is adequate 
Applicants should be under 36 years of age and must 
be prepared to travel abroad if required.—Write for 
application form to Personnel Manager. Imperial 
Smelting Corporation Limited, St. Andrew's Road 
Avonmouth, Bristol, quoting ref. DG/TE 7232 A 


DESIGN ENGINEER 


required by the United Kingdom Atomic Energy 
Authority, at Dounreay Experimental Reactor 
Establishment, Thurso, Caithness, Scotland 

The successful candidate will be responsible 
to a senior engineer for the supervision of a 
drawing-office section engaged on design of 
prototype mechanical and chemical plants and 
on modifications and improvements to existing 
plant and equipment 

Applicants must have served a recognised 
engineering apprenticeship and be Corporate 
Members of a Senior Engineering Institution or 
equivalent. Appropriate design and managerial 
experience is necessary 

Salary within range £1345 to £1800, according 
lo qualifications and experience 

Contributory superannuation 
scheme. Hostel accommodation may 
able 

Send postcard for application form, quoting 
reference D_E.56.J.1, to Personnel Manager, at 
above address 

Closing date : 21st September, 1959 


Staff housing 
be avail- 


E7271 a 





DESIGNER-DRAUGHTSMAN 
Expanding manufacturers of decorated 
lapsible metal tubes, impact extruders of rigid 


col- 


aluminium containers, require experienced, 
first class DESIGNER for design of special 
purpose, semi-automatic production machines 


flow-line production 
having served 
Important per- 


and mechanisms for 
Minimum qualification O.N.C 
an indentured apprenticeship 


manent position—pension scheme Housing 
available in New Town 
SALARY UP TO £1200 PER ANNUM 


according to experience 
Reply to : General Works Manager, 
FLEXILE METAL COMPANY, LTD 
Bessemer Drive, Stevenage, Herts 


E7294 a 


ORAUGHTSMAN _ required Experience in 
mechanical handling plant and structures an advan- 
tage. Good prospects.—British Industrial Sand, 
Ltd., High Street, Godstone, Surrey. E161 a 


ENGINEER (about 30 years) required for Consult- 
ing Engineers’ Office in Manchester ; Engineering 
degree and/or corporate membership of a major 
engineering Institution varied industrial experi- 
ence an advantage Technical investigations and 
reports in matters where litigation ts being considered 

BOX No. E7298, “ The Engineer.”’ A 


ENGINEER OR SENIOR SCIENTIFIC 
OFFICER required by the ATOMIC WEAPONS 
RESEARCH ESTABLISHMENT, ALDER- 
MASTON, Berks, to take charge of a small section 
responsible for the design of V.H.F. and U.H.F 
oscillators and modulators for F.M. and pulse radio 
telemetry systems and the theoretical assessment of 
new systems. The circuit work requires the applica- 
tion of miniature, sub-miniature and rugged electronic 
techniques The system assessment requires an 
appreciation of noise and propagation phenomena 
and an awareness of the inherent reliability of various 
circuits and components 

The post will be graded according to the qualifica- 
tions and experience of the successful candidate 
Qualifications required are 
ENGINEER 

A recognised engineering apprenticeship, or equi- 
valent training, and Corporate Membership of a 
Sentor Engineering Institution 
SENIOR SCIENTIFIC OFFICER 

First or Second Class Honours Degree 

kxperience of the design and development of 
miniature and rugged electronic equipment ts very 
desirable 

SALARY Engineer, £1345 to 
Scientific Officer, £1260 to £1475 

Contributory superannuation scheme 
substantial assistance with house purchase 
become available for married officers living beyond 
daily travelling distance 

POSTCARDS for application forms to the Senior 
Recruitment Officer at above address. Please quote 
ref. 2389/25 E7277 a 


EXPERIENCED ALL-ROUND SALES 
EXECUTIVE, age 40 or over, for Karachi Branch 
Office of reputable West End company engineers and 
s'eel organisation, Public school or good grammar 


£1800. Senior 


A house or 


will 


school background, excellent principles, pension 
scheme. Only smart man with ability, drive and 
integrity need apply.—BOX No. E2535, “ The 

a re 


Engineer 





THE 
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EXPERIENCED ENGINEER fo: «4 Stee! Re 
Rolling Mill in India. producing Steel Rods and Bars 
to the extent of $0,000/75,000 tons a year. Apply 

BOX No. E2534 The Engineer ‘ 


FOR A LEADING STEEL FOUNDRY IN 
INDIA, a FOUNDRY MANAGER with extensive 
experience of Metallurgy, Methods, Costing. Est: 
mating, Sales and Development of new items 
should be capable of negotiating at all levels includ- 
ing Government Can be given charge of the 
factory including electric furnaces and machine 
shops. Very good prospects for enterprising experi 
enced executive. Age not less than 48.. BOX No 
E7265 The Engineer.” A 


HONOURS GRADUATES IN ENGINEER- 
ING AND SCIENCE required, for fundamental 


research on machine tools and manufacturing 
techniques Excellent working conditions and 
prospects. Good commencing salary with annual 
increments on merit Superannuation under 
F.S.S.1 Applications to the Secretary (R.579), 
Production Engineering Research Association, 
Melton Mowbray, Leics E7231 a 
JOHN LAING AND SON, LIMITED 
have the following vacancies in their Research 
and Development Centre, at Boreham Wood 
Herts 


MECHANICAL DESIGN DRAUGHTS 
MEN of H.N.C. standard with good experience 
in the design of building and civil engineering 
plant 

These posts are progressive and pensionable 
The work is varied and interesting and holds 
attractive prospects n an expanding field 

Canteen and Sports Club facilities. Five-day 
week 

Apply in writing, Stating age, experience & 
to Personnel Manager (MDD13), John Laing 
and Son, Ltd., London, N.W.7 E7316 Aa 





LONDON REPRESENTATIVE required by 
Companies engaged in the Manufacture of all types 
of Structural Steelwork, Stee! Framed Buildings 
Bridges, Fabricated Steelwork Vessels for the 
Gas, Oil and Coke Undertakings, Gasholders, Gas 
Purification Plant and General Engineering Castings 
Applicants should have connections with Consultants 
Contractors and Nationalised Industries Estab 
lished London office Superannuation scheme 

Apply. giving full education, age and 
previous experience, stating salary required BOX 
No. E2532 The Engineer A 


and 





details of 





MACHINE TOOL 
DESIGNER DRAUGHTSMAN 
required by 


MIDGLEY AND SUTCLIFFE, LTD., 


LEEDS, 10 
An unusual opportunity to participate in 
interesting development work available to a 


capable man with ideas together with a sound 
training and technical qualifications appropriate 
to this type of engineering 

The appointment its permanent and pension 


able Applications should be made in writing 
to the Personnel Officer, Geo. Cohen 600 
Group, Ltd., Stanningley, Nr. Leeds 

E7261 A 





MAJOR ORGANISATION REQUIRES : 

|. ARCHITECTURAL ASSISTANTS 

2. STRUCTURAL ENGINEERING 
DRAUGHTSMEN 
DESIGN and INTERMEDIATE 
DRAUGHTSMEN experienced in one of the 
following 

(a) Air conditioning 

(b) Heating and ventilating 

(c) Plumbing, and 

(d) Sanitation 

Well experienced persons are required immediately 
for these interesting posts, in London Division 
Salaries offered are HIGH. Please reply, with par- 
ticulars of experience and qualifications, to Managing 
Director, Ref. X1, BOX No. E7190, “ The Engineer.” 

A 


DESIGN 





RICHARD SUTCLIFFE, LTD. 
CHIEF SITE ENGINEER 


The Company has over the past years been 
engaged in supplying bulk materials handling 
equipment to the coal and other industries 

We now invite applications for the post of 
Chief Site Engineer in the Surface Division 

The person appointed should be 35-45 years 
of age, with wide experience of steel erection and 
with workshop experience. He will be respon- 
sible for the supervision of the erection and 
installations on sites, for the preplanning of the 
erection programme, and for labour relations 

The position calls for a man of strong character 
with drive and initiative who is resourceful, tact 
ful and firm. He must be completely mobile and 
willing to spend long periods away from home 

The salary will be dependent upon qualifica 
tions and experience. Contributory pension and 
life assurance scheme. together with many other 
emplovee services, will be available 

Applications, giving full details of age, qual 
fication and experience, together with the names 
and addresses of three referees to whom reference 


could be made, should be addressed to The 
Personnel Manager, Universal Works, Horbury 
Nr. Wakefield E7280 a 


SALES ENGINEER required by Alfred Wiseman 
and Company, gear manufacturers, to operate from 
their London office. Must be mechanical engineer 
with sales experience. Salary, bonus, expenses and 
car provided.—Send full details of experience, educa- 
tion and present employment, in confidence, to the 
London Manager, 8, Southampton Row, London, 
w.c.l E7308 A 





ENGINEER 


SITUATIONS VACANT 


RICHARD SUTCLIFFE, LTD. 


PROJECT ENGINEER 
The Company has over the past years been 
engaged in supplying bulk materials handling 


equipment to the coal and other industries 

We now have a vacancy in the Surface Division 
for a Project Engineer 

Applications are invited from men who are 
27.35 years of age, have passed H.N.C. in Mech 
anical Engineering, and have previous experience 
in this type of work. The person appointed will 
be responsible for the preparation of schemes and 
quotations for dealing with all contract form 
alities and for customer liaison 

This position calls for a competent engineer 
with drive and initiative, capable of taking 
responsibility and of co-operating with other 
people in seeing a contract through 

The salary will be dependent upon qualihca 
tions and experience. Contributory pension and 
life assurance scheme, together with many other 
employee services, will be available 

Applications, giving full details of age, qual 
fication and experience, together with the names 
and addresses of three referees to whom reference 
could be made. should be addressed to Personnel 
Manager, Universal Works, Horbury, Nr. Wake- 
tield E7281 A 





SENIOR AND DETAIL 
DRAUGHTSMEN 
required by 
HYDRAULIC DIVISION 
TANGYES, LIMITED 
Interesting and progressive work relating to 
Hydraulic Equipment for Tunnelling Shields, 
also the design of Forging, Deep Drawing and 
Moulding Presses &c Excellent Pension 
Scheme available. Five-day week 


Apply, giving full details of qualifications and 
past employment (in strict confidence) to The 
Secretary Tangyes Ltd Cornwall Works 
Smethwick, Birmingham 

E7289 A 


SENIOR CRANE DESIGNER required in West 
Riding. Yorkshire, with sound knowledge of over 
head travelling cranes. Interesting and varied work 
with good prospects House provided if necessary 
Give full detatis of experience and salary required 

BOX No. E7220, ** The Engineer.” A 


SENIOR DRAUGHTSMAN required for draw 
ing-office section engaged on the application of small 
diesel engines to marine propulsion Experience on 
ype of work 1s essential and technical qualifica 
trons an advantage. This will be a secure and well 
paid position with excellent conditions of service 
Apply in writing, giving full details, to the Personnel 
Manager, PETTERS, LIMITED, Staines, Middlesex 
E7337 Aa 


this t 


SENIOR PROJECT ENGINEER with excep- 
tional experience in the design and modern develop 
ment of a range of punching, shearing and guillotine 
machines. The position offered is permanent, pro 
gressive and pensionable The location is nea- 
Manchester A suitable salary is offered to a man 
with vision and initiative.—-Apply BOX No. E7264 
“ The Engineer A 


SENIOR SALESMAN required to operate in the 
Greater London area, dealing with the sale of 
Overhead Electric Travelling Cranes up to 100-ton 
capacity Applicants should have had previous 
experience in this field and if possible should have 


had design and manufacturing experience First- 
class prospects of advancement, car provided, 
pension scheme. Applications.—-BOX No. E7248, 

The Engineer.” A 


SITE CIVIL ENGINEERS (2) required for project 
in Kuwait. Preference will be given to those who are 
Corporate Members of the Institution of Civil 
Engineers. A good salary will be paid and there is 
generous home leave on completion of tour. Bachelor 
accommodation only, minimum age 25. No income 
tax is payable in Kuwait. BOX No. E7269 The 
Frngineer.” “ 


THE INTERNATIONAL SYNTHETIC 
RUBBER COMPANY, LIMITED 
require a 
DEPUTY WORKS ENGINEER 


Applications are invited from qualified 
Mechanical Engineers, age 40-50, who have 
lengthy shop floor experience with ability to 
organise and administer to get things done 

Experience of chemical plant or refinery pro- 
cess plant where planned maintenance are in 
operation would be an advantage 

This ts a new appointment which offers a per- 
manent and interesting career with opportunity 
to live in agreeable surroundings 

Excellent terms of employment 
pension scheme 

Write full particulars of age, experience and 
jualifications to the Personnel Manager of the 
Company at Hythe, Nr. Southampton 


including 


E7322 a 


STRUCTURAL STEELWORK DESIGNER 
DRAUGHTSMAN ‘required for interesting and 
varied work on building frameworks, industrial 
steelwork and mechanical handling plants. Age 
25-30. Permanent position, excellent prospects, 
good salary, five-day week, pension scheme.—Apply, 
Stating qualifications and experience, to (Ref. CW) 
Robt. Cort and Son, Ltd., Reading Bridge, Reading. 

E7164 a 


139 
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TECHNICAL SALES ENGINEER 


offers a 


This vacancy oung apprer ed 
engineer of at least HNC. standard ar por 
tumty to gain commercial experience it mur 


Transformer Sales Dept. in work « 


on-load tap changers 


mcer nes 


Apply. giving details of age, expermence. educa 
tion and present salary to Personne! Office 
Fuller Electric, Lid., Fulbourne Road, | ke 
E.17 E7327 « 


TRANSFORMER DESIGNER 


With several years’ experience in the desig f 


large H.V. Power Transformers 

Apply, giving details of age. qualifica 
experience and present salary to ersonne 
Officer, Fuller Electric, Ltd., Fulbourne Road 
London, E.17 ET3IF « 





TWO VACANCIES OPEN 
DRAUGHTSMAN DESIGNER | for jig fix 


tures and special purpose machines 

SUPERVISER required, to be respons 
Small Engineering Department supervis 
construction of special purpose mach: 
will be fully responsible for this small, bu 


te 











department Must be first-class engineer d 
leader of men, and able to take full con 
Knowledge of electrical control equipment would 


be advantage. Suit man about 

Write in the first instance, giving 
past expenence and qualifications, if an 
present salary 

Apply to 


10 years of age 
full detar r 
ind indicat 


Technical and Works Manager 

J. MEDDINGS LIMITED 
IPSWICH ROAD 

TRADING ESTATE 

SLOUGH, BUCKS E25W A 


WADKIN LIMITED OF LEICESTER (Manu 


facturers of Woodworking Machinery and High 
Speed Machine Tools) require a young man as 
ASSISTANT TO WORKS DIRECTOR Appl 


cants (age 28/35) with first-class technical and general 
education should possess a good experience of 
modern machine shop practice and production 
methods, preferably in the machine tool industry 
They should also possess initiative, drive and per 
sonality and be capable of day-to-day management 
of a works employing 600 workpeople The post 
offers a good commencing salary with excellent 
prospects and a contributory pension scheme is in 
operation.-Applications, which will be treated in 
the strictest confidence, giving details of experience 
and salary required, should be addressed to the 
Works Director, Wadkin Limited, Green Lane 
Works, Leicester E7235 a 
WANTED, FIRST-CLASS SENIOR DESIGN 
DRAUGHTSMAN for firm of General Engineers 
in Bristol. Good knowledge of general engineering, 


with particular reference to pressure vessels and 
stainless steel fabrication This will be a well-paid 
position for the top-class man...BOX No. F164 


The Engineer ‘ 


WELL-ESTABLISHED COMPANY in Foundry 
Plant Trade desires the services of an experienced 
man to take over management. Excellent prospects 
or amalgamation considered Replies treated in 
confidence.._BOX No. E2529, The Engineer A 


WORKS ADMINISTRATION AND MAN- 
AGEMENT. Advertisers seek to appoint an 
experienced man with knowledge of Metal Fabrica 
tion (Steel) preferably including Die Drawing and 
also hot and cold processes. A well paid, permanent 
post with prospects is contemplated for suitable 
person. Confidential treatment is assured of appli 
cations, which should give fullest details. —BOX 
No. E7293, The Engineer A 
WORKS MANAGER. Firm employing 500/600 
require first-class man with thorough knowledge of 
electric motor manufacture, 4 to 200 h m Attractive 
remuneration, contributory pension scheme Outer 
S.E. London district. BOX No. £7283 The 
Engineer 4 


YOUNG ENGINEER required for interesting 
investigation work in technical department of large 
engineering firm in mid-Essex. Practical experience 
in general engineering desirable Qualifications 
should include H.N.C. (Mechanical) or equivalent 
Working conditions are good and salary will be com 
mensurate with experience. Please apply, giving full 
details of training, practical experience, previous and 
Present positions and age, to The Personne! Officer 
The Hoffmann Manufacturing Co., Ltd., New Street, 
Chelmsford, Essex. If desired, Saturday morning 
interviews can be arranged E7338 «a 





MECHANICAL 
ENGINEERS 

not afraid of hard work, re- 
quired, after preliminary train- 
ing, to work on own initiative 
on a wide variety of technica! 
problems. Degree or equi- 
valent, plus basic workshop 
training. Age under 30. 

Write personally, giving full 
details, to :— 

The Chief Engineer, 
HOPKINSONS, LIMITED, 
P.O. Box B.27, 
HUDDERSFIELD, 
Yorkshire. 


E73i3 A 
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GHANA PUBLIC SERVICE 
COMMISSION 


PUBLIC WORKS DEPARTMENT 


APPOINTMENTS 


Applications are invited for the following vacancies 
in the Public Works Department 

SUPERINTENDENT ENGINEER (ROADS) 
responsible for Roads Development Projects, includ- 
ing supervision of planning, design and construction 
of mew trunk roads and the realignment and recon- 
struction of existing roads. Candidates required to 
co-ordinate work of Resident Engineers and con- 
tractors and be responsible for general direction of 
large road contracts. Must (a) hold a B.Sc. (Eng.) or 
other recognised Engineering Degree and have gained 
not less than 1S years’ post-graduate professional 
experience, or (b) being Corporate Members of the 
Institution of Civil Engineers or the Institution of 
Municipal Engineers, must have gained not less than 
15 years’ professional experience after passing Parts 
I and I! of the examination of the Institution ; (c) 
of the periods of experience described in (a) and (b) 
above, not less than § years must have been spent in a 
position of responsibility for the administration, 
organisation, financial control planning, design and 
construction of main road projects, including bridges 
and ancillary works ; (d) preference will be given to 
candidates experienced in the administration of large- 
scale road contracts under tropical conditions. Salary 
scale £2160- £2560 p.a 


CHIEF MECHANICAL ENGINEER - respon- 
sible for the organisation, administration and 
financial control of the Mechanical Engineering 


Branch of the Public Works Department. This 
involves the overall administration of a large mech- 
anical staff responsible for the repair, maintenance 
and overhaul of plant, both stationary and mobile, 
including mechanical road construction and Public 
Works plant, equipment and transport. Also directly 
responsible for the operation of an extensive plant 
hire organisation. Candidates, preferably between 
the ages of 35 and 45, must (1) (i) possess a recognised 
University Degree in Mechanical Engineering, or 
other qualification giving exemption from Parts I and 
Ii of the examinations of the Institution of Mechanical 
Engineers ; or (ii) must have passed Parts I and I 
of the examinations and have been admitted as a 
Corporate Member of the Institution of Mechanical 
Engineers ; and (iii) must have gained not less than 
10 years’ experience since obtaining the Degree or 
exempting qualification or passing Parts I and II of 
the examination of the Institution of Mechanical 
Engineers. (2) Of the period of experience described 
in paragraph (1) (iii) above, not less than 5 years 
must have been spent in a position of responsibility 
for the administration, organisation and financial 
control of a large mechanical workshop or section 
in a major Government Department or commercial 
undertaking of similar scope. (3) Candidates must 
have had experience of the maintenance and overhaul 
of mechanical plant, equipment and transport, par- 
ticularly of types used for earth-moving, quarrying, 
road and building construction and of static plant as 
used for water supply. Salary scale £2280-£2400 p.a 
Appointments on contract gratuity terms for 3 
tours, each of 15-18 months in the first instance 
Gratuity at rate of £12 10s. for each completed 
month of service. Free passages for officer, wife and 
up to 3 children under 18 years and, in addition, an 
education allowance for children when not resident 
in Ghana of £100 a child for up to 3 children under 
18 years. Accommodation at low rental. Interest- 
free advance for car and car maintenance allowance. 
Generous home leave on full pay. Income tax at low 
local rates 
For further particulars and application forms 
write, stating age, qualifications and experience, to 
The Director of Recruitment, Ghana High Com- 
missioner’s Office, 13, Belgrave Square, London, 
S.W.1 E7275 


DEPARTMENT OF SCIENTIFIC 
AND INDUSTRIAL RESEARCH 





WATER POLLUTION RESEARCH 
LABORATORY, STEVENAGE, HERTS 


ASSISTANT EXPERIMENTAL OFFICER 
(MECHANICAL ENGINEER) 


D.S.LR. requires ASSISTANT EXPERIMENTAL 
OFFICER (MECHANICAL ENGINEER) at 
Water Pollution Research Laboratory, Stevenage, 
Herts, to prepare drawings and assist in designing, 
testing and developing experimental apparatus 
Qualifications : G.C.E. (A level) in a Mathematical 
and Science subject ; over 22 Pass Degree, H.N.€ 
in Mechanical Engineering or equivalent generally 
training and workshop 


expected Drawing-office 
experience essential. Salary (men), £382 10s. to 
£830. Housing facilities available.—Forms from 


M.L.N:S. Technical and Scientific Register (K), 26, 
King Street, London, S.W.1, quoting C S9S‘9A 
Closing date, 15th October, 1959 E7314 





WEY VALLEY WATER COMPANY 
CIVIL ENGINEERING ASSISTANT 


CIVIL ENGINEERING ASSISTANT, commenc- 
ing salary £750-£850 per annum, with annual incre- 
ments, plus car allowance. 

Applications are invited for the above appointment 
on the permanent staff of the Wey Valley Water 

any. 
qualifications : applicants must have been trained 
as civil engineers and have either passed Parts I and II 
of the Institution of Civil —— examination or 
hold a University Degree eference will be given 
to those who have had experience in the office of a 
water enginecr. 

The applicant should hold a licence to drive a car 

The appointment is permanent and pensionable. 

Applications, stating age, qualifications, present 
position and salary, and giving an account of his 
education, training and experience, should be sent 
to the Engineer and Works’ Manager, Wey Valley 
Water Company, 3, Downing Street, Farnham, 
Surrey, not later than 30th September, 1989 


E7243 





THE ENGINEER 


PUBLIC APPOINTMENTS 


ROYAL NAVAL SCIENTIFIC 
SERVICE 


SENIOR SCIENTIFIC OFFICERS AND 
SCIENTIFIC OFFICERS 





Vacancies for SENTOR SCIENTIFIC OFFICERS 
and SCIENTIFIC OFFICERS in following localities: 
LONDON AREA : MECHANICAL ENGINEER 
with sound knowledge of basic principles of thermo 
and fluid dynamics to carry out research programme 
in a particular field of applied eae. 
Experience in modern methods of desi and 
research on axial flow compressors, or 
—- an advantage. MECHANICAL ENGINEER 
‘ior work on propulsi problh APPLIED 
MATHEMATICIAN for research of basic nature on 
stability of underwater vehicles : 
theoretical hydrodynamics and theory 
7 an advan APPLIED MATHEMATI- 
IAN or THEO ICAL PHYSICISTS for 
acoustic analysis. ELECTRONIC PHYSICISTS 
for data handling and analysis problems. PHYSI- 
interested in operator performance. CLASSI- 


CIST 
CAL PHYSICISTS. 

BA aK 3 PHYSICISTS or APPLIED 
MATHEMATICIANS for research in Metal or 

tum Physics. 

PORTSMOUTH : ELECTRONIC ENGINEERS 

for research on logue s and transi 
circuits. ELECTRICAL ENGINEERS for research 
on smal! rotating electrical machinery. PHYSI- 
CISTS—for optical systems and instrumentation 
ELECTRO-MECHANICAL ENGINEERS — for 
work on servo-mechanisms. 
PORTLAND : PHYSICISTS or APPLIED 
MATHEMATICIANS for research on underwater 
acoustics. ELECTRONIC PHYSICISTS, ELEC- 
TRONIC ENGINEERS—for design work. PHY- 
SICAL CHEMISTS. 

POOLE: CHEMICAL ENGINEERS. CHE- 
MISTS for work on rubber technology. 

ROSYTH : PHYSICISTS—(Electronic). 

Candidates must normally be natural born British 
subjects of natural born British parents, with First 
or Second Class Hons. Degrees, S.S.Os. must have 
had three years’ post-graduate experience and be not 
less than 26 years of age. Salaries (men): S.S.O., 
£1233-£1460 ; S.O., £655-£1150 (London), some- 
what lower in provinces. Appointments unestab- 
lished (with F.S.S.U. benefits), but opportunities 
may occur for those between ages of 21 and 32 to 
compete for established posts. 

Forms from M.L.N.S., Technical and Scientific 
Register (K), 26, King Street, London, S.W.1 
(quote A.220/9A) £7037 











ST. DAVID’S HOSPITAL, 
CARMARTHEN 


ASSISTANT ENGINEER 


ASSISTANT ENGINEER required at St. David's 
Hospital, Carmarthen (1016 beds). 

Applicants must have served a recognised engineer- 
ing apprenticeship and have a sound knowledge and 
experience of steam boiler plants and auxiliaries, 
heating and domestic hot water apparatus and electric 
installations 

Candidates should possess the Ordinary Engineer- 
ing Certificate in Mechanical Engineering (including 
heat engines and the principles of electricity), or an 
equivalent qualification. 

Salary and conditions of service for this post, 
which is superannuable, will be in accordance with 
the Whitley Council recommendations, £605 by 
£25 (3) by £30 (2) to £740 per annum. 

The successful candidate will be required to reside 
near the hospital. Unfurnished flat available. 

Applications, giving details of age, qualifications 
and experience, and quoting the names and addresses 
of three referees who can testify to professional ability, 
should be forwarded to the Secretary, St. David's 
Hospital, Carmarthen, by September 25th. E7216 





ROYAL NATIONAL 
ORTHOPADIC HOSPITAL, 
234, GREAT PORTLAND STREET, 

LONDON, w.! 


ASSISTANT ENGINEER 


ASSISTANT ENGINEER required to assist the 
Superintendent Engineer in the supervision of the 
engineering services of this teaching hospital. Appli- 
cants must have completed an apprenticeship in 
mechanical engineering or have otherwise acquired 
a sound practical training in mechanical engineering. 
Salary and conditions of service in accordance with 
the appropriate Whitley Council terms and condi- 
tions. Salary scale £545-£670 p.a., plus £30 London 
weighting allowance for officers over 26 years of age. 
A starting salary up to two increments above the 
minimum may be awarded in respect of relevant 
experience since the completion of practical training. 

Applications, in writing, giving details of age, pre- 
vious experience and the names and addresses of two 
referees, should be addressed to reach the House 
Governor and Secretary at the above address by not 


later than 29th September, 1959 
E7336 





BOARD OF GOVERNORS, 
HAMMERSMITH AND ST. MARK’S 
HOSPITALS, 

DU CANE ROAD, LONDON, W.i2 





ENGINEERING TECHNICAL ASSISTANT 





ENGINEERING TECHNICAL ASSISTANT 
required. Salary scale (under review) £725 by £20 (4) 
by £25 (2) to £855, plus London allowance £20 to 
£40.—Further particulars from Secretary a 








PUBLIC APPOINTMENTS 





HLM. INSPECTOR OF 
FACTORIES 


Pensionable career posts in Ministry of 
Labour and National Service for men and 
women, normally with science or arts degree 
or comparable technica! qualification, and 
preferably some industrial experience. Age 
at least 23 and under 30 on Ist June, 1959 
(with extension for regular Forces service, 
Oversea Civil Service or exceptional quali- 
fications). The duties are concerned with 
the safety, health and welfare of workers in 
industry. Starting salary (London) £670 
£772 according to age. Scale maximum 
£1065. Promotion prospects to £2000 and 
higher.—Write Civil Service Commission, 
Burlington Gardens, London, W.1, quoting 
280 3 


E7301 














TENDERS 











NOTICE TO CIVIL ENGINEERING 
CONTRACTORS 


REPUBLIC OF PAKISTAN 
MANGLA DAM PROJECT 


The West Pakistan Water and Power Development 
Authority expect to issue tender documents before 
the end of 1959 for the construction of Mangla Dam, 
an earth-fill embankment some 350ft in height, 
14,000ft. long and containing approximately 70 
million cubic yards of embankment material. 

Civil Engineering Contractors interested in tender- 
ing for this contract are invited to apply at once for 
a Summarised Description of the Works either to : 

The Chief Engineer, Mangla Dam Project, P.O 
Mangla Headworks, District Jhelum, West Pakistan 
or to the Consulting Engineers, Messrs. Binnie, 
Deacon and Gourley, Artillery House, Artillery 
Row, London, S.W.1, England. 

Contractors who, after studying the Summarised 
Description, wish to be placed on the list of Tenderers 
Should send an application, in English, to the Con- 
sulting Engineers, giving details of their resources, and 
of their experience in large-scale earth-fill dam con- 
Struction, including the value and description of 
works which they have carried out, time of construc- 
tion, and the names of the employers and consulting 
engineers responsible. 

Applications to be placed on the list of Tenderers 
must reach the Consulting Engineers not later than 
19th October, 1959. Those firms considered to have 
sufficient experience and resources will be sent the 
Tender documents in due course E7297 





SCOTTISH HOME DEPARTMENT 
COUNTY OF ARGYLL 


TARBET-INVERARAY-LOCHGILPHEAD- 
OBAN TRUNK ROAD A.83 


CONTRACT A.2A 


The Secretary of State invites TENDERS for the 
COMPLETION of the RECONSTRUCTION of 
the above TRUNK ROAD at Loin Bridge and 
Black Spout—a total of approximately 3-6 miles of 
new or reconstructed road, including some work for 
the Post Office. 

Contract documents and further information 
obtainable from the Chief Road Engineer, Scottish 
Home Department, Bankhead Avenue, Sighthill, 
Edinburgh 11, upon payment of a deposit of £10 
by cheque or draft, made payable to the Queen's 
and Lord Treasurer's Remembrancer. Deposit will 
be refunded if a bona-fide Tender is submitted and 
not subsequently withdrawn. 

Drawings may be inspected at the offices of the 
Scottish Home Department (Roads Division), 
Glenshellach Road, Oban, 33, Academy Street, 
Inverness, and Bankhead Avenue, Sighthill, Edin- 
burgh 11. 

Tenders on the official form which must be 
received before 4 p.m. on Thursday, 8th October, 
1959, should be sent in a sealed, registered envelope 
marked “ Tender for Road Works Contract No 
A.2A,” to the Secretary, Scottish Home Department, 
Broomhouse Drive, Saughton, Edinburgh, 11. 

The Secretary of State does not bind himself to 
accept the lowest or any Tender 

E7305 





INDIA STORE DEPARTMENT 





The Director General of India Store Department, 
Government Building, Bromyard Avenue, Acton, 
London, W.3, invites TENDERS for the SUPPLY of: 


Gupaty, 
NICKEL RODS and STRIP, cold drawn, 17,000 
for the manufacture of Gears and Pinions approx. 


of water meters. 

Forms of Tender may be obtained from the above 
address on or after the 11th September, 1959, at a 
fee of 10s., which is not returnable. If payment is 
made by cheque, it should please be made payable to 
“* High Commissioner for India.” Tenders are to be 
delivered by 2 p.m. on Thursday, 22nd October, 1959. 

Please quote reference No. 18/59/RLY. E7328 





Sept. 11, 1959 
TENDERS 





LEE CONSERVANCY CATCHMENT 
BOARD 





FLOOD ALLEVIATION SCHEME 





CONTRACT NO. 14 


TENDERS are invited for the following WORKS 
i the Borough of Walthamstow, in the County of 

SS€x : 

(a) Construction of : : 

(i) A Prestressed Concrete Aqueduct Bridge, of 
= width and 75ft. single span, founded upon bored 
piles 
(ii) A Prestressed Concrete Access Bridge, of 14ft 
width and 6S5ft. single span, founded upon bored piles. 

(iii) A Reinforced Concrete Inverted Syphon, of 
72in. internal diameter and of 200ft. total length. 

(iv) A Reinforced and Mass Concrete Open Flood 
Channel, of 630ft. length and about 52ft. in width. 

(b) Demolition, Filling, Soiling, Seeding, Fencing 
and other Appurtenant Works. : 

Instructions to Tenderers, documents and site 
plan are obtainable from N. Medrington, Esq. 
A.M.LC.E., M.1.W.E., Engineer to the Board, at 
The Grange,”’ Crossbrook Street, Cheshunt, Herts 
(telephone : Waltham Cross 24211), on payment of 
£5, returnable under certain conditions. iocuments 
and detail drawings may be inspected without pay- 
ment at the Engineer’s Office. Copies of detail draw- 
ings may be obtained on loan. Tenders are to be 
delivered to the undersigned before 12 o'clock noon 
on the 12th October, 1959 

SPILLER, 


iS 
Clerk of the Board 
The Lee Conservancy Catchment Board, 
Brettenham House, 
Lancaster Place, 


Strand, W.C.2. E7292 








EDUCATIONAL 











A.M.1L.MECH.E., B.Sc., City and Guilds, &c. 
Guarantee Postal Courses for all Exams. and Tech- 
nical Divisions from Elementary to Degree standard 
including Automation Techniques. Approximately 
95 per cent. successes. 148-page prospectus free 
on request.—B.1.E.T. (Dept. 22), 29, Wright's Lane, 
London, W.8. Fillée 








| SITUATIONS VACANT 





APPLICANTS ARE ADVISED TO SEND 
COPIES NOT ORIGINALS OF THEIR _TESTI- 
MONIALS UNLESS OTHERWISE REQUESTED 


A LEADING MANUFACTURER OF 
HYDRAULIC EQUIPMENT for the Industria! 
and Aircraft Industries, requires an ENGINEER to 
take responsibility for the technical aspects of all its 
rubber and plastic components. Applicants must 
have a detailed knowledge of the physical and 
chemical properties of these materials, and have 
some experience in the design of components manu- 
factured from them.—Applications, giving full 
details of age, experience, &c., to BOX No. E7326, 
* The Engineer.” A 


AN EXPERIENCED TIME STUDY ENGI- 
NEER is required to supervise the setting of up-to- 
date standards in a medium-sized factory situated 
in the North-West of England, engaged in the pro- 
duction of special machinery. The company, which 
IS a progressive one, enjoys a high reputation through- 
out the world and the position advertised provides 
excellent scope for ultimate appointment as head of 
the department. Please give full details of age, train- 
ing, experience to date, present salary, &.—BOX No. 
E7278, ‘* The Engineer.” A 


AIR TREATMENT ENGINEER required for 
group of mills near Manchester. Applicants should 
be capable of preparing schemes and estimates for 
new plants, and supervising erection and maintenance. 
Please state experience, technical qualifications and 
age.—-BOX No. E7311, ** The Engineer.” A 


ASSISTANT CHIEF ENGINEER 
required by old-established Company manu- 
facturing heavy cranes and allied equipment. 
Salary £1850. Pension. Applicants must have 
worked for two or three unrelated companies, 
including four years on cranes, have served a 
workshop and drawing-office apprenticeship, 
have A.M.I.Mech.E. or Degree and be between 
32 and 42 years of age. The Chief Engineer will 
open all applications and treat them as strictly 
confidential—_BOX No. E2527, “The Engi- 
neer.” 


A 


COMPETENT DRAUGHTSMAN, conversant 
with quarry plants, sound knowledge of structural! 
steelwork. Interesting and varied work, opportunity 
for site visits, &c.—Roads Reconstruction (1934). 
Ltd., Engineering Department, Cranmore, Nr 
Shepton Mallet, Somerset E2536 a 


DAVY AND UNITED ENGINEERING COM. 
PANY, LIMITED, Britain's largest organisation of 
rolling mill and auxiliary plant manufacturers, invite 
applications from ambitious qualified men interested 
in heavy engineering for positions as PROJECT 
ENGINEERS. Successful applicants would have 
experience of steel and non-ferrous rolling mills of 
all types and will be responsible for engineering 
machinery prior to tendering. Items range from 
individual units to complete rolling mill plants. Ali 
contracts, irrespective of size, have to be individually 
engineered, offering a wide range of interest and 
unlimited scope for ingenuity and initiative. Excel- 
lent working conditions in modern building. Dining 
facilities, contributory pension scheme.—Apply in 
writing with details of age, experience, qualifications 
, to Personnel Department, Davy and United 

Engineering Co., Ltd., Darnall Works, Sheffield. 9. 
E7307 « 
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THE GLACIER METAL COMPANY LIMITED 


Invites applications from 


YOUNG ENGINEERS 


for posts in a 


SPECIAL ASSIGNMENT GROUP 


attached to the Chief Production Engineer 
at Company Headquarters. On entering. 
they will be deployed to work on special 
projects chosen to allow them to make an 
immediate impact on the work of the Com- 
pany. Projects are of great interest and 
often concern new developments ; they last 
some months each and may take place in 
any of the Company's Factories in England 
or Scotland. After up to eighteen months 
in the Group members are eligible for per- 
manent positions in the Company where 
career prospects are excellent 

Salary Range: £950-£1350 per annum 
Qualifications : a good degree, the com- 
pletion of an apprenticeship and preferably 
(though not essentially) some practical 
experience 
Applications should be sent to 

Personnel Director (Ref. SA), 


GLACIER METAL CO., LTD., 


Ealing Road, Alperton, Wembley, Middx. 


E7321 a 





REQUIRED BY MAJOR 


AUTOMOBILE MANUFACTURERS 


IN THE MIDLANDS 


PRODUCTION PLANNING 
ENGINEER 


aged 35-40. Salary £2000-£2500 offered for 
a man with the following qualifications, 
University Graduate or Member of the 
Institute of Mechanical Engineers/Produc- 
tion Engineers. Must be fully trained engin- 
eer with sound experience in mass production 
methods preferably in the automobile 
industry in the United Kingdom, U.S.A. and 
the Continent of Europe. Should be able 
to put over new projects with management 
and work people with the minimum of 
friction. 

Write giving age and full details of past 
experience and when available, in confidence, 
to Box TE.164, c/o 191, Gresham House, 
London, E.C.2. 


E7324 a 














CENTRAL ELECTRICITY 
GENERATING BOARD 


RESEARCH AND DEVELOPMENT 
DEPARTMENT 


Applications are invited for the following appointments in the CHEMISTRY AND METAL- 
| URGY SECTION of the RESEARCH LABORATORIES, LEATHERHEAD, SURREY 


(a) METALLURGIST, to work on problems associated with fuels and canning materials for 
nuclear power stations. Candidates must have an Honours Degree or equivalent qualification in 
Metallurgy ; experience in physical metallurgy is desirable 

(b) METALLURGIST or ENGINEER, to carry out investigations involving high-temperature 
creep and tensile testing of metals used in conventional and nuclear power stations. Candidates 
must at least hold H.N.C. in Metallurgy or Engineering ; experience in creep and mechanical 
testing would be an advantage, but applicants without this experience will be considered. 

Salaries will be on scales within a range rising to £1300 p.a., according to duties and respon- 


sibilities. 


Applications stating age, qualifications, experience, present position and 
salary should be forwarded to the Personnel Officer, 24 30, Holborn, London, 
E.C.1, by 26th September. Envelopes should be marked ‘‘ Confidential 


Ref. ENR 356.” 


E7325 a 








PORTASILO 


SENIOR DESIGN 
DRAUGHTSMAN 


The leading United Kingdom 
manufacturers of portable bulk 
handling and storage equipment 
invite applications from Draughts- 
men, not over 38 years of age, expe- 
rienced in the design of light and 
medium mechanical engineering 
products, for a vacancy in their 
Design Office at York. 


The work is of a varied and 
interesting nature, and applicants 
must be responsible men of good 
calibre, capable of taking charge 
of a design project from initial con- 
ception to the testing and develop- 
ment of prototypes for production. 


This permanent position offers 
excellent staff conditions, above 
average commencing salary and 
good prospects, biannual bonus 
and non - contributory pension 
scheme. Residence in or near York 
is essential and assistance will be 
given with removal expenses and 
house purchase. 


Written applications in confi- 
dence, stating age, full details of 
training and experience, and some 
indication of salary required, should 
be addressed for the personal 
attention of : 


Managing Director, 
PORTASILO, Limited, 
Blue Bridge Lane, York. 


E7335 a 








THE BAHRAIN PETROLEUM COMPANY LIMITED 


GRADUATE METALLURGISTS AND 


MECHANICAL 


ENGINEERS 


are required in Bahrain's modern Oil Refinery for plant and corrosion inspection work. Applicants, 
under 35, should be familiar with A.P.I., A.S.M.E. codes and have had a minimum of two years’ 
experience in similar work or in the construction and maintenance of fired and unfired pressure 
vessels, the duties including inspection of vessels, exchangers, pumps, lines, valves, &c., to ensure 
safe operating condition and the recommending and developing of materials and methods of 


repair and corrosion control 


Salary would be in accordance with qualifications and experience, but not less than £1332 per 
annum, in addition to which free air-conditioned accommodation and a living allowance are 
provided. An initial kit allowance, medical attention, paid home and loca! leaves, are also 
provided, passage paid for the former and generous assistance towards the fare for the latter 


Apply in writing, quoting “INS *’ with full particulars., to Caltex Services Limited, Caltex 


House, Knightsbridge Green, London, S.W.1 


E7339 a 


THE BAHRAIN PETROLEUM COMPANY 
LIMITED 


Require a 


MAINTENANCE ENGINEER 


This post is open to recent Graduates in 
Mechanical Engineering, under 28 years of 
age, who are interested in all phases of 
planned maintenance of heavy plant and who 
have preferably some experience on pressure 
vessel, heat exchanger and pump repair or 
construction. It is intended that the selected 
candidate should train in Bahrain with a 
view to advancement to at least Area Engi- 
neer in the large and modern refinery there 

A good salary can be offered, dependent on 
qualification, in addition to which free air- 
conditioned accommodation and a living 
allowance are provided. An initial kit 
allowance, medical attention, paid home and 
local leaves are also provided, passage paid 
for the former and generous assistance 
towards the fare for the latter 

Apply in writing, quoting “ MTC,”’ with 
full particulars, to : Caltex Services Limited, 
Caltex House, Knightsbridge Green, Lon- 
don, S.W.1 

E7340 a 














STEAM TURBINE DESIGN 
ENGINEER 


Several vacancies exist at Pametrada 


Research Station for DESIGN 


ENGINEERS who are interested in marine propulsion. The work is of an 


advanced nature and a great variety of problems are dealt with, including 


aerodynamic design and stressing, vibrations, heat balances, &c. Applicants 


should have a good Engineering degree or equivalent qualification. Some 
knowledge of marine work will be an advantage. Starting salary will range 
from £1000 to £1500, depending on age, qualifications and experience. Staff 
Pensions Scheme and good working conditions. Apply in confidence to the 


Director, Pametrada Research Station, Wallsend, Northumberland. 


E7342 a 








TECHNICAL SALES 
REPRESENTATIVE 


Applications are invited for the post of 
Technical Sales Representative with a leading 
firm of pipeline valve manufacturers. 

Applicants should be between the ages of 
27 and 35 and have a good engineering 
background. Previous sales experience is 
very desirable ; initiative, a good personality 
and the ability to work without direct super- 
vision are essential. This is a responsible 
position and the successful applicant would 
represent the Company in Scotland and 
Northern Ireland. 

Remuneration would be by salary and 
expenses and a Company car would 
provided. 

The Company offers first-class conditions 
of employment and housing assistance would 
be given if necessary 

Applications, giving details of age, quali- 
fications, experience and salary required, 
should be sent to :— 

Sales Manager, 

Audley Engineering Company Limited, 

Newport, 

Shropshire. 

E7332 a 








GHANA 


An important mining concern in 
Ghana wishes to appoint a 


CHIEF ENGINEER 


Applicants should be members fa 
recognised professional Engineering Institu 
tion and be between the ages of 35 and 4‘ 


Salary in the range £2500-£3000. Leave 


on full pay at the rate of 3 months after 
1S months’ service. with passages paid 
Free passages for wife free furnished 
quarters ; car provided for use on the 
property ; and certain other benefits 
Local Income Tax rates The post is 


permanent and pensionable 


Please write, giving essential details 
BOX No. E7331, * The Engincer A 














SITUATIONS WANTED 








CHARTERED MECHANICAL ENGINEER 
seeks appointment requiring original thought. In 
addition to executive duties experience includes 
design and development both in this country and on 
the Continent.—BOX No. E2526, “* The Engineer.” 8 
YOUNG SWISS EXPERIENCED TOOL- 
MAKER wishes to find work in England. Could 
begin anytime.—BOX No. E2537, “ The Engineer.’ 

- 





PATENTS 


THE PROPRIETOR of British Patent No. 751550, 
entitled “IMPROVED PILOT BIT FOR AN 
EARTH BORING AUGER,” offers same for 
Licence or otherwise to. ensure practical working In 
Great Britain.—Inquiries to Singer, Stern and 
Cariberg, 14, E. Jackson Bivd., Chicago 4, Illinois, 
U.S.A. £7237 u 











THE PROPRIETOR of British Patent No. 709968, 
entitled “ LASHING MACHINE FOR AERIAI 
CABLES,” offers same for Licence or otherwise, 
to ensure practical working in Great Britain 

Inguiries to Singer, Stern and Cariberg, 14 FE 
Jackson Bivd., Chicago, 4, Illinois, U.S.A. E7236 


THE PROPRIETOR of British Patents Nos 
7iN112 and 751139, entitled “ IMPROVEMENTS 
RELATING TO THE CONDITIONING OF 
THE EXHAUST GASES OF INTERNAL COM 
BUSTION ENGINES” and “EXHAUST GAS 
PURIFIER,” offers same for License or otherwise, 
to ensure practical working in Great Britain.- 
Enquiries to Singer, Stern and Cariberg, 14 E. 
Jackson Bivd., Chicago, 4, Illinois, U.S.A. E7252 


THE PROPRIETORS of British Patent No 
758.519, for “AN IMPROVED MULTI-STAGE 
SELF-PRIMING CENTRIFUGAL PUMP,” desire 
to enter into negotiations with a firm or firms for the 
Sale of the Patent or for the grant of Licences there- 
under.—-Further particulars may be obtained from 
Marks and Clerk, 57 and 58, Lincoln's Inn Fields, 
London, W.C.2 E7323 x 





BUSINESSES and PREMISES 











VICTORIA. Ina First Class Building and address. 
First Floor Offices suitable for Consulting Engineers 
or Architects. Large Drawing-Office, 3 Private 
Offices, Central Heating nearly 1400 square feet 
5 years’ lease.-Apply : Whatley, Hill and Company, 
24, Ryder Street, S.W.1. WHitehall 4511 

£7290 1 





POYLE TRADING ESTATE, 
COLNBROOK, BUCKS. 
MODERN FREEHOLD FACTORY FOR 
SALE. SITE AREA 11,000 sq. ft. MAIN 
BDG. INCLUDING OFFICES ON ONE 
FLOOR 3300 SQ. FT., SMALLER BDG 
900 SQ. FT. BOTH BRICK WITH ASBESTOS 
ROOFS. PLANS APPROVED FOR EXPAN- 
SION PRICE £15,500. Apply SOLE 

AGENTS. 
WM. PEARSON & CO. 
SURVEYORS, 
10, STRATTON ST., W.1 
GRO. 2269 E2533 1 








MISCELLANEOUS 











MOBILE LIFTING SERVICES._Lump Sum or 
Hire Rate Quoted for any Lifting Work by Lorry- 
Mounted or Crawler Cranes, any size, any area.— 
TARSLAG, LTD., Rotherham 3235 E72iS1 
TIME RECORDERS. Sales, Rentals, Service, Tele- 
phone Hop 2239..—-Time Recorder Supply and Main- 
tenance Co., Ltd., 157-189, Borough High Street, 
London, S.E.1. E101 





Classified Advts. continued on page 142 








142 
BUSINESS OPPORTUNITIES 


REMPLOY SPONSORSHIP SCHEME.—Send 
for details which show an attractive proposition to 
manufacturers.—Write to the Managing Director, 
Remploy, Lid., 25-28, Buckingham Gate, S.W.1, 
or telephone ViCtoria 6621 (12 lines) EISS o 


ADVERTISER, PRIVATE INVESTOR desires 
to purchase whole or part interest in concern under 
progressive management making annual net profit 
of £15/50,000.—-BOX No. E163, The Engineer.” 0 


TO ENGINEERING GROUPS..-Ulira Modern 
Foundry producing HIGH-GRADE GREY IRON 
CASTINGS, capacity 200 tons weekly Would 
consider amalgamation and/or co-operation. Asset 
value of freeholds and plant approximately £150,000 
£200,000.—BOX No. E165, * The Engineer.” o 





SUB-CONTRACTING 








CASTINGS.—-We can save your porous castings, 
ferrous or non-ferrous, by an approved impregnation 
process ; sample castings treated ; A.I.D. approved. 

Recupero, Lid., 66, South Harrow Viaduct, 
Harrow, Middlesex (‘Phone, Byron 1178). E109 mw 


KELLERING AND CAM PROFILING capacity 


up to &ft. by 6ft. or 6ft. diameter —-ARMYTAGE 
BROS. (KNOTTINGLEY), Ltd., The Foundry, 
Knottingiey, Yorkshire (Telephone Knottingley 
2743/4). E116 mw 


PRATCHITT BROTHERS, LTD., Denton Iron 
Works, Carlisle, having well-equipped engineer- 
ing shops and ironfoundry, invite enquiries for 
General Engineering, Structural and Platework, 
from firms wishing to have plant made to their 
own designs and specifications 751 Mw 


THEI 
FOR SALE 


RICKMANSWORTH AND 
UXBRIDGE VALLEY WATER 
COMPANY 


REDUNDANT PLANT FOR DISPOSAL 


Offers are invited for the undermentioned redun- 
dant PLANT which the Company has for DIS- 
POSAL : 

(1) ONE LANCASHIRE BOILER, 7ft. 6in. by 

30ft., with superheater. 150 Ib. pressure, by 
H. and T. Danks, 1930; also Bennis Stoker 
and Airdraught Furnace 

(2) ONE DITTO, 8&ft. by 30ft., with superheater 
150 Ib. pressure, by Edwin Danks, 1933, with 
Bennis Stoker and Airdraught Furnace 

(3) TWO STEAM BOILER FEED PUMPS and 
WATER TREATMENT PLANT ; 

(4) BELLISS and MORCOM TRIPLE EXPAN- 
SION STEAM ENGINE coupled [80kW., 
220V., D.C. Generator and Condensing Plant 

(Ss) BROWETT LINDLEY 300 B.H.P. COM- 
POUND VERTICAL STEAM ENGINE and 
CONDENSING PLANT . 

(6) BELLISS and MORCOM COMPOUND 
STEAM ENGINE, 200 B.H.P., 380 R.P.M., 
with Condenser and “ V " drive Pulley 

(7) D.C. VOLTAGE BOOSTER, 50 B.HP., 
SOOA. by 65V. by 230V. input - 

(8) GREENWOOD and BATLEY STEAM 
TURBINE and Gearing, 150 B.H.P. at 1500 
R.P.M., with Atmospheric Condenser 

(9) BELLISS and MORCOM STEAM TUR- 
BINE GENERATING SET, S00kW., 220V., 
D.C., with condensing plant. Excellent con- 
dition 

The plant may be inspected by appointment being 
made with the Chief Engineer at the Head Office of 
the Company, Batchworth, Rickmansworth, Herts 
Telephone No.: Rickmansworth 3122 £7266 G 





CENTRE LATHES : 
Up to 14ft. Oin. dia. by 44ft. Oin. long 
VERTICAL BORING: : 
Up to 1 5Sft. Tin. dia. by 8ft. Oin. high. 
HORIZONTAL BORING: 
Up to Sin. spindle, 40ft. Oin. by 20ft. Oin 
table 
PLANING : 
Up to 34fi. Oin. long by I1ft. I lin. wide by 
8ft. Oin. high 
PLANO MILL: 
Up to 14ft. Oin. long by 6ft. 61 
Sft. 6in. high 
SHAFT GRINDING : 
Up to 2M. Oin. long by 2ft. Oin. dia 
SLIDEWAY GRINDING : 
Up to 7ft. Oin. long by 4ft 
2ft. Oin. wide 
VERTICAL SPINDLE GRINDING : 
Up te I}ft. Oin. long by ift. 9in. high by 
2ft. Oin, wide 


wide by 


Din. high by 


HARVEY 





G. A. HARVEY & CO. (LONDON) LTD., 
WOOLWICH ROAD, LONDON, S.E.7. 


E7256 mw 














FOR HIRE 











BSELLMANS MASTS FOR HIRE, to lift from 
1 to 20 tons, 30ft. to 150ft. Blocks and tackle 
Hand-operated winches From £1 per day.— 
BELLMAN’S (Phone SLOane 5259), Hobart 
House, Grosvenor Place, §.W.1 F103 «x 





MACHINERY Ete. WANTED 
TWO 12,000 LB. HR., ECONOMIC BOILERS, 
160 200 pis. Must be modern 2 or 3-pass con- 
sidered.._BOX No. E7287 The Engineer t 
TWO SINGLE FLUE ECONOMIC BOILERS, 





suitable for oil-firing., 6000/8000 Ib. ‘hr 120160 
p.s.i. Paxman Ultranomic preferred but will consider 
thers.-BOX No. E7288 The Engineer F 
BALL AND ROLLER BEARINGS, &c., 
WANTED. Also SURPLUS GOODS especially 
Hand Tools —of all descriptions.-R. Pordes, 138 
New Cavendish Street, London, W.1 (MUSeum 

E7330 ¥ 


$20) 

WANTED IMMEDIATELY. 
MILD STEEL TUBE 

45 lengths 4in. od by Jiin.i d. by 6ft. TI 

22 lengths 4in. o/d. by 341n. id. by Off. 6in 
1 length 42in. o/d. by 4in. id. by 6ft 
Phone - MAIn (Oldham) $248 


| FOR SALE | 


HYDRAULIC FORMING AND FOFGCING 
PRESSES 


COLD DRAWN 








3000-ton Down-stroke PRESS for HEAVY PLATE 
FORMING AND BENDING, rams ; admitting 
10%. Gin. between columns ; bed 16ft by 8ft 


2000-ton Down-stroke FORGING PRE SS, Sft. 
stroke ; bed 8ft. 6in. by &ft. ; daylight Lift. 
1000-ton| Down-stroke FORGING PRESS by 


Wellman, bed 7ft. by 6ft. ; daylight oft 
475-ton FLANGING PRESS by Hugh Smith, table 
10f. dia., 4 vice rams 


REED BROTHERS (ENGINEERING), 
Replant Works, 
Woolwich Industrial Estate, 
London, S.E.18. 
Telephone : Woolwich 7611/6 


LTD., 


E7184 G 


MODERN AIR COMPRESSORS 
MOTORISED, 400 VOLT, 3-PHASE 
50 CYCLES 
100 LB. WORKING PRESSURE 

One $40 c.f.m. INGERSOLL RAND type XVH 
2-stage with 105 h.p. Slip Ring Motor, com- 
pletely reconditioned and rebuilt 

Two 495 c.f.m. BROOM AND WADE type EH2S! 
single-stage with 112 h.p. Slip Ring Motors. New 
1951 First-class condition 

One 330 c.f.m. BROOM AND WADE type EH241 
single-stage with 75 h.p. Slip Ring Motor. New 
1951. First-class condition 

Two 300 c..m. ALLEY AND MACLELLAN series 
23B Size No. 4. 2-stage with 674 h.p. Slip Ring 
Motors. New 1951. First class condition 

Three 315 c.f.m. C.P.T. type PB4 air-cooled 2-stage 
with 85 h.p. Slip Ring Motors and vertical receivers 
6ft. by 3ft. diameter. All on bed-plates. 

Three 470 c.f.m REAVELL ™ size VS1/6 single- 
stage double-acting, 40 Ib. pressure, with S50 h.p 
Mather and Platt motors. New 1950. Almost 
as new 

One 65 c.f.m. REAVELL type DSATE, single-stage, 
135 1b. pressure, with 21 h.p. Mather and Platt 
Motor. New 1950. Almost as new 

ATTRACTIVE PRICES— 
IMMEDIATE DELIVERY 
G. E. SIMM (MACHINERY), LIMITED, 


27, Broomgrove Road, Sheffield, 10 
F 


7282 G 





FOR SALE 

6-ton capacity, All-Electric RADIAL 
LING CABLEWAY. by J. M. Henderson, span 
1220ft., head mast height 120ft., tail mast height 
17ft.. with electric travel over arc of 70 deg.. operating 
depth 250ft. Available after Sept., 1959 

One ROTARY SCREEN, by J. and F. Pool, com- 
plete with screening surfaces, approx 30 tons per 
hour, 8ft. 6in. dia. by 24ft. 6in. in length. Price £350 

One Ruston and Hornsby, 3ft. I4in. gauge, 
44 48 h.p. Diese! Engine, good condition, Serial No 
203035. Price £125 or nearest offer 

Six Decauville S-ton Side Tipping WAGONS, 
ift. I4in. gauge. Price £15 each 

One Ruston 4VRO ENGINE, No 
able for 19RB Excavator. Price £300 

All the above plant may be inspected at our Croft 


Works 
CROFT GRANITE, BRICK AND 


Apply THE 
CONCRETE CO., LTD., Croft, Leiestershire 
E189 G 


TRAVEL- 


234896, suit 





FRED WATKINS 
(ENGINEERING) LTD. 


Fielding $00-ton Vertical Downstroke Hydraulic 
Press, 42in. by 36in. platens, with pumps and 
motors 


Fielding 200-ton, di to, 3ft. stroke, with pumps and 
motors (5 availab e) 

Fielding 100-ton ditto, 4ft. to Sft. stroke, with pumps 
and motors 

Two 73ft. 4in. by Sft. Kilns or Dryers, with Crofts 
Reduction Gear and 27 h.p. motor 

Two 26ft. by 4ft. Rotary Cooler or Dryers, with 
reduction gear and motor 

Available at low prices ex present sites to save cost 
of bringing into stock 





FRED WATKINS (ENGINEERING), LTD., 
COLEFORD, GLOS. EIiSia 

FOR SALE 
6-ton Ransomes and Rapier Standard and Super 


elec. Mobile Cranes (diesel conversion avail- 
abie) 

S-ton Morris Versatile diesel elec 
solid rubber tyres 
I-ton Rapier pet. ciec 

tyres 
Several Murex 300/400 amp. Welding Sets powered 
by Perkins, P4 diesel engines 


WILLIAM G. SEARCH, LIMITED, 

WHITEHALL ROAD, LEEDS, 12 

Tel.: 639081 10 lines) 

SEARCH (LIVERPOOL). LIMITED 
HAMMOND ROAD, KIRKBY TRADING 
ESTATE, LIVERPOOL 

Simonswood 3361 (5 lines) 


Mobile Crane on 


Shop Truck Crane on solid 


Tel 


E7312 G 


ENGINEER 


FOR SALE 
FRED WATKINS 
(ENGINEERING) LTD. 


STEAM BOILERS.—Cochrane Vertical (New) 
8ft. 6in., 8ft., 7ft. 6in., 7ft. and 6ft. in dia. 100 
150 Ib. w.p. ; reconditioned 8ft. 6in. down to 3ft 
dia. ; Economic 4ft. to 11ft. 6in. dia., including 
new 7ft. and 8ft. dia., 150, 180 and 200 Ib. w.p., 
300 reconditioned Vertical Crosstube, al! sizes 

AIR COMPRESSORS.—Two Belliss & Morcom 
2500 c.f.m., 100 p.s.i., 550 h.p. motors; also 
Broomwade 500, 400, 300, 200 and 130 c.f.m., all 
motorised ; and several others of various makes 
and capacities. 

200 AIR RECEIVERS, stocked up to 9ft. dia 
to 500 Ib. pressure. 

ELECTRIC MOTORS.—150 Totally Enclosed and 
Flameproof Motors up to 200 h.p 

MOBILE ROAD CRANES.—10-ton Lorain lorry 
mounted 30ft.—70ft. extendible jib ; 10-ton 33 R.B 
track mounted, 40ft. jib; 84-ton Ransomes 
Diesel/Electric, 21ft. jib; 6-ton Coles Diesel 
Electric, pneumatics, new 1948 (2); 6-ton Coles 
Diesel/Electric, solids; 4-ton Coles Diesel 
Electric, solids ; 1945 ; 4-ton Jones KL44, diesel, 
1950; 3-ton Jones ‘‘Super 40” diesel, pneu- 
matics (3). 

OVERHEAD CRANES.—40-ton 
span, 400/3/50, *‘ Goliath” ; 30/5-ton Adamson, 
42ft. 3in. span, 400/3/S0; 20/6-ton Vaughan, 
42ft. 3in. span, cab type (6) ; 20-ton King, 42ft. 3in 
span, 400/3/50 ; 15-ton Morris, 35ft span, hand- 
operated ; 10-ton Morris, 45ft. span, 36ft. lift 
10-ton Morris ** Goliath,” 40ft. span, 400/3/50 : 
10-ton Vaughan, 23ft. 6in. span, 400/3/50: 
10-ton Vaughan, 21ft. span, 44ft. lift, 74 tons ; 
Wharton, 25ft. span, 400/3/50 ; 5-ton Henderson, 
24ft. Jin. span, 1946 ; 5-ton Morris, S8ft span, 
hand-operated ; 5-ton Royce, 2-motor crab, 
440/3/50 ; S-ton King, 29ft. 3in. span, power 
hoist, hand travel ; S-ton Morris, 28ft. 6in span, 
power hoist, hand travel; 4-ton Morris, 19ft 
span, 220V, d.c. (3) ; 3-ton Adamson, 48ft span, 
400/3/S0 ; 2-ton Adamson, 34ft. span, 400/3/50 
(2) ; 2-ton Morris, 18ft. span; 2-ton Vaughan, 
27ft. 6in. span, 2-motor ; majority of the above 
are unused 

DERRICK CRANES.—?-ton Rushworth, hand 
— ng? cone Seen, Electric, 70ft. jib ; S-ton 

utters, hand, 45ft. jib ; 14-tonm Ar Oo 
hand, 40ft nt. j 4 nderson Grice, 

RAIL CRANES.—18-ton Brownhoist, steam, SOft 
jib; 10-ton Coles, steam, 40ft jib ; 10-ton Grafton, 
34ft. jib, diesel conversion : 8-ton Wilson, steam 
35ft sib —_ Grafton, 35ft. jib, diesel conver- 
sion ; 5-ton Smith, SOft. jib (2 -to owa 
Sheldon, S0ft. jib. ee ee 

LOCOS.—Fowler diesel, 150 h p 
diesel, 80/88 h.p., new 1942; Bagnall 14in. by 
a. Se og coal; Peckett, steam, 7in 

y I2in., ; also 3 mules track, 24 
Bogies, Turnouts, &c ee 

STEEL PIPING.—SO0,000ft., 2in. Galvanised. new 
60,000ft. 3in. black, new ; SO00ft., 8in aaueines : 
1000ft., 12in. seamless ; SO00ft., 14in seamless : 
400ft., 18in. riveted ; 280ft., 21in. o.d welded 
flanged ; 3800ft., 2lin. seamless flanged ; SOOft., 
24in. riveted ; 1450ft., 27in. o.d. welded flanged 
216ft., 48in. riveted ; 216ft., 60in. riveted ; 

CAST IRON PIPES.—Large stocks all size 
24in. flanged and s.s. Immediate delivery 

VALVES.—Exceptional Surplus Ministry Lot. New 
Stainless Acid Cocks and Valves, over 5000, imme- 
diate delivery, below makers’ prices Large stock 
all sizes, Parallel Slide Siuices, Gunmetal, Reduc ing 
and Check Valves. List on request 

STORAGE TANKS.—300 cylindrical and rectangu- 
lar up to 12,000 gallons, for oil and Petrol, also 
sectional steel and cast iron up to 50,000 gallons 


MACHINE TOOLS.—Scriven Plate Bending Rolls, 
14ft. by d4in.; Robertson Straightening Rolls, 
8ft. 6in. by gin. ; Berry Bending Rolls, 7ft. by tin 
Tangye 200-ton Hydraulic Vertical Straightening 
Press, ISft. by 3ft. table ; Herbert 3ND Miller, 
6lin. by 1Sin. table ; Pels Punch and Shears. gin 
Capacity ; nine new 2 cwt. and | cwt. Pneumatic 
Hammers; Bliss 14T Tapering Press; Bonn 
Hydraulic Tube Bender up to 20ft. by 4in. bore : 
100-ton Bigwood geared Bending and Straightening 
Machine up to I2in. by 6in. R.S. Joists: two 
40kVA Spot Welding Machines ; Wire Drawing 
Machine, 3 die up to din. copper ; 5O0kW Electric 
Furnace 1000 deg. Cent., chamber S4in. by 30in 
by 2lin 

SLING ENGINEERING WORKS 
COLEFORD, GLOS 


100 


Babcock, 40ft 


(2); Ruston 


up to 





"Phone : Coleford 2271/2 F106 G 
FOR SALE 

MILLING MACHINES 
REED-PRENTICE No. § Vertical, Kneeless 
type MILLING MACHINES. table 68in. by 
l6in.; capacity 48in. by I6in. by 1Sin speed 
17-600 r.op.m rapid long and cross traverses 
100in. per min 

F. J. EDWARDS LTD.., 
389. 361, EUSTON ROAD, LONDON, NW j 


EUSton 4681 and 377! 
E7274 





FOR SALE..40 TONS UNUSED STEEL 

FLATS, 24in. by iin. by 16ft. Price £28 per ton 

delivered. Inspection at Manchester. Samples on 

request 

Further details 

COX AND DANKS, 
FREDERICK STREET, SALFORD, 6 

E7263 G 





1ift. Bir 
volume 


ONE STEAM ACCUMULATOR, 

diameter by 7Sft. long, 7100 cubic feet 
maximum working pressure 250 Ib per square inct 
Complete with valves, &c.—Write 0393, Wm 
Porteous and Co., Glasgow E7317 G 


Sept. 11, 1959 


FOR SALE 





P.S.SA, Pedestal Spot 
Welding Machine, with automatic electronic 
timer, foot treadle operation, standard electrics 
400 volts, $0 cycles, nominal kVA.5 

NEW BRUECK Type 20/1600, All Steel Motorised 
Press Brake, geared steel plate construction, 
arranged motor drive for 400/440/3/50, maximum 
pressure exerted 20 tons, former capacity 63in 
by ¢in., weight approximately 36 cwt. 

NEW MUBEA All Steel Construction Bar and 
Angle Shear, enclosed flywheel and gears, motor- 
ised for 400/3/50, Model KSG.100, capacity, 
round and square bars 2in., flat iron 10in. by jin., 
Siin. by lin., angles up to 4in. by 4in., Sin. by 
0 42Sin., tee iron Sin., beams 6in., channels 6in., 
length of blades 12%in 

BESCO Size No. 12, Slip Roll Type R, 804in. by 

Hand or Power Operated Geared Bending 
hand-operated friction drive for forward 

swings out to 

capacity in 


MODEL 


NEW TYPE M 


3hin 
Roller 
or reverse motion, the top roller 
enable cylinders to be withdrawn, 
mild steel 12 S.W.G 

WESTON Model 400/100, Double-Sided Friction 
Screw Press of welded steel plate construction, 
arranged motor drive for 400/3/S0, pressure 
exerted approximately 120 tons, maximum stroke 
Hlin., diameter of screw with four starts 64in., 
weight approximately § tons 8 cwt 

RUSHWORTH = Power-Operated Double-Geared 
Open-Ended Guillotine Shearing Machine, over- 
crank type, arranged for self-contained vee-rope 
motor drive, suitable for 380/440/3/50, capacity 


in mild steel 4ft. by din., weight approximately 
SO cw 
BIGWOOD Type PBC, 4-Roll Motorised Plate 


Bending and Straightening Machine, three rollers 
set pyramid fashion for bending and additional 
fourth roller for flattening, arranged motor drive 
4403/50, capacity 4ft. by jfin., length of rolls 
S3jin., weight approximately 90 cwt 


Photographs of the above are available 
Very favourable Hire Purchase terms can be obtained. 


MACHINE TOOLS, NEW AND USED, 
Of Every Description. Attractive Prices 


F. J. EDWARDS LTD., 


389-361, EUSTON ROAD, 
LONDON, N.W.1 
Telephone : EUSton 4681-3771 
and at 
LANSDOWNE HOUSE, 41, WATER STREET, 
BIRMINGHAM, 3 


Telephone : Central 7606-8 E207 G 





ALBION 


Ratchet and 
Revolution Counters 









Let us solve 
your counting 
& measuring problems 
There i¢ an ‘ALBION’ ratchet or revolution 
counter for every application. Fit pour machines 
with these efficient counting instruments which 
will show your output at a glance. 


INSTRUMENT DIVISION 


B.& F.CARTER &CO.LTD 
BOLTON 3, ENGLAND 











‘Phone: BOLTON 4344 (3 lines) 
"Grams: BRAIDERS BOLTON 














IN THE SWIMP 
You will be if you 


remember WAROS 
might have (t/ 


THOS. W. WARD LTD 


ALBION WORKS, SHEFFIELD 














Sept. 11, 1959 
AUCTIONEERS & VALUERS 


Established 1807 


FULLER, HORSEY 


SONS & CASSELL 


Specialists 


IN THE 
SALE & VALUATION 
OF 


WORKS and MANUFACTORIES 
ENGINEERING PLANT 
and MACHINERY 


10, LLOYD’S AVENUE 


LONDON, E.C.3. 
Telephone : ROYAL 486! 


THE 
AUCTIONEERS & VALUERS 


HENRY BUTCHER 


AND CO. 
Auctioneers, Valuers 
and Surveyors 
Specialising 
in the 
SALE & VALUATION 
ENGINEERING & ALLIED 


WORKS 
PLANT & MACHINERY 





73, Chancery Lane, London, 
W.C2. 


HOLBORN 8411 (8 lines) 








Thirty-Eighth Sale 
E R 


By Order of the Secretary of State for Air 
No. 25 MAINTENANCE UNIT, ROYAL AIR 
FORCE, 
HARTLEBURY, Worcestershire 
(4 miles from Kidderminster, 11 miles from 
Worcester.) 


Nock & Joseland 


are instructed to SELL by AUCTION at the 
above UNIT, on 
THURSDAY, 17th SEPTEMBER, 1959 
at 11 a.m. prompt 
a large Quantity of Valuable 


MISCELLANEOUS STORES 


including 
CLOTHING AND EQUIPMENT 
FOOTWEAR, DINGHIES 
CAMERAS AND PHOTOGRAPHIC 
EQUIPMENT 
BALLOONS AND BALLOON FABRIC 
RADIO AND ELECTRICAL 
EQUIPMENT 
GENERAL STORES 


VIEWING 

The Lots are on View at Hartlebury on Wednesday 
16th September, 1959, between the hours of 9 a.m 
and 4 p.m., and on the morning of the Sale Day 
between the hours of 8 a.m. and I! a.m 

Admission only on production of Catalogue 
which will admit two persons on the View Day and 
one person on the Sale Day. The Secretary of State 
for Air reserves the right to refuse admission. Cata 
logues, price ONE SHILLING EACH (Postal 


Orders, NOT Stamps), can be obtained from the 


Auctioneers 
Nock and Joseland, Bank Buildings, Kidderminster 
(Tel., 2053 and 4211) E7214 3 


[romsue] 
(We 


RAILS FOR SALE 

100 TONS NEW, SLIGHTLY DEFECTIVE BH 
RAILS. 95 Ib. yard, chiefly 60ft. 

100 TONS SLIGHTLY DEFECTIVE F.B. RAILS, 
109 Ib. yard, chiefly 60ft. lengths 

100 TONS NEW, SLIGHTLY DEFECTIVE F.B 
RAILS, 91 Ib. vard, chiefly 42ft 

100 TONS GOOD SECOND-HAND B.H. RAILS 
80/85 Ib. vard, B.S. Section, chiefly 60ft 

100 TONS SECOND-HAND BULL-HEAD RAILS 
90/95 Ib. yard, chiefly 44ft. 6in. lengths 

50 TONS NEW, SLIGHTLY DEFECTIVE F.B 
RAILS, 93-34 Ib. yard, chiefly 41ft 

100 TONS NEW, PERFECT F.B. RAILS, 75 Ib 
yard, R.B.S., chiefly 40ft. lengths 

1500 TONS UNUSED BUT STOCK RUSTY F.B 
RAILS, 75 Ib. yard, RB.S., chiefly 36ft 

50 TONS NEW, SLIGHTLY DEFECTIVE F.B 
RAILS, 80 1b. yard, revised B.S. Section, lengths 
chiefly 40ft. 

250 TONS SECOND-HAND F.B. RAILS, about 
60 Ib. yard, 24ft., 27ft. and 30ft. and 45ft 

10 TONS SECOND-HAND COACH SCREWS 
6zin. by Ijin. Standard Railway pattern 

50 TONS MILD STEEL FLAT, Sin. by tin., new 
but stock rusty, ISft. to 26ft. chiefly 

WARD'S ALSO HAVE LARGE STOCKS OF ALI 
CLASSES OF OTHER RAILWAY MATERIALS 


THO* W. WARD LTD. 


SHEFFIELD 
* Forward * 


E215 G 











ALBION WORKS 


*"Phone : 26311 "Grams 





NISSEN TYPE HUTS for sale. Prompt despatch 
of 16ft., 24ft., and 30ft. wide huts ; also ‘‘ Romney" 
Huts, 35ft. wide, and “* Blister’ Hangars, 86ft. 6in 
and 9Ift. wide. These buildings are in various 
lengths and comprise steel framework with gal- 
vanised corrugated steel sheeting.—Full details from 
Dept. 115, J. Thorn and Sons, Ltd., Brampton 
Road, Bexleyheath, Kent (Tel. : ime 

: G 





Established 1850 


WHEATLEY KIRK 
PRICE & CO. 


E. L. JUDSON, F.R.I.C.S., F.A.1. 
E. BEDDARD, A.1.MECH.E., F.A.L.P.A 


M. S. CHEAVIN, F.A.1. 
G. &. GIBBS, F.A.L.P.A.- 





SURVEYORS, VALUERS 

and AUCTIONEERS of 

FACTORIES, PLANT and 
MACHINERY 





FIRE LOSS ASSESSORS 


9, REX PLACE, LONDON, W.1. 


Telephone : HYDE PARK 8844/5/6 (3 lines 


ESTABLISHED 1877 


LEOPOLD 
FARMER & SONS 


conduct 


AUCTION SALES 


and 


VALUATIONS 


OF PLANT, MACHINERY AND 
(INDUSTRIAL PROPERTIES 


FACTORY INVESTMENTS 
MORTGAGES ARRANGED 


46, GRESHAM STREET, 
LONDON, E.C.2. 


Telephone : 
Monarch 3422 (8 lines) 





Telegrams : 
Sites, London 








FOR SALE 











HYDRAULIC PRESSES 
HYDRAULIC PUMPS 
Hydraulic Accumulators, Valves, Fittings, New 
and Second-hand. Complete installations. 
All kinds of Hydraulic Equipment in Stock. 
THOMPSON AND SON (MILLWALL), LTD 
Cuba Street, Millwall, London, E.14 


East 1844/5 Elli a 





iS CWT. PNEUMATIC HAMMER by Ross 


ENGINEER 


AUCTIONEERS & VALUERS 


JOHN FOORD 


& COMPANY 


VALUERS AND 


ASSESSORS 
OF WORKS, FACTORIES 
ENGINEERING PLANT 
AND MACHINERY 


56, VICTORIA STREET, 
LONDON, S.W.1. 


VICTORIA 2002/3/4 
Established Over a Century 


143 
AUCTIONEERS & VALUERS 


CITY OF CARDIF? 
FOR SALE BY AUCTION 


MODERN FREEHOLD 
FACTORY 


73, NORTH ROAD, CARDIFF! 


Occupying a central position and aff hing 
Ground Floor Manufaci 
of about 
SQUARE 44,100 FEET 
including 
OFFICES GARAGE CARETARER Ri 
DENCE, CANTEEN, EXCELLENT LOADIN 


AND YARD SPACE CENTRAI HEATING 
SPRINKLER SYSTEM 
Sue Area about Tiree A 
Good asphalted roads. Railway ; 
VACANT POSSESSION 
To be offered for Sale by Public Au 
THE ROYAI! HOTLI 
ST. MARY STREET. CARDIFt 
on Wednesday, 30th September, 1959. a 
Particulars and Conditions ‘ 
obtained of the Joint Auctioneer 


° y 

(Chamberlain & Willows, 
23. Moorgate, London, E I ‘ 

politian 8001 

Richard J. Francis & Sons, 
Crown Court, Duke Street. Ca  - i 

Cardiff 21126 I 


\t 


1% 











By order of the MINISTER OF WORKS 


FULLER HORSEY 


PADIHAM, NR. BURNLEY, LANCS., on 


precisely 


including 


FRAMED BUILDINGS up to 330ft S4ft 


numerous other effects 


Catalogues | 


have been instructed to offer for SALE by AUCTION in Lots at LOWERHOUSE 


k 
M 
SONS & CASSELL 
FACTORY 
THURSDAY, Ist OCTOBER, 1959. at tia 


ELECTRICAL PLANT, STEEL BUILDINGS 
and 
MISCELLANEOUS STORES 
8 B.T.H. 1250 KVA 10500'440 VOLT TRANSFORMERS, 2 FERGUSON PAILIN 
FIVE UNIT 11 KV DISTRIBUTION PANELS. 4 B.T.H. 9 UNIT I} KV DISTRIBUTION 
PANELS, 30 REYROLLE HH GEAR 440 VOLT DISTRIBUTION PANELS, 8 REACTORS 
16 ROBERTSON’S PATENT METAL AND CORRUGATED ASBESTOS CLAD STEF! 
a Steel RAILWAY BRIDGE 80ft. span, STANDARD GAUGE RAIL TRACK about | m 


Grace 124in 12ft. S. S. & S. C. LATHE, Victoria M2 MILLING MACHINE 


30 ton RAIL WEIGHBRIDGE, Priestman 56 70 cubic foot GRAVEL GRAB Dean Seok “ 
orona t 

Pumps, Tanks, Fans, Piping, Winches, Trucks, Valves, bolts, nuts, screws, rivets, scrap ind 

1480 Gallons switch oi! and 


steel, 15 tons old cable, electrical fittings, packing and jointing, 


each may be obtained, when ready, of Messrs. FULLER 
CASSELL. Industrial Auctioneers, 10 Lloyds Avenue, London, E.C.3 


about 10 MILES UNDERGROUND CABI ES 


HORSLY. SONS & 


£7329 3 








Had little use.—-BOX No. E7006, ‘‘ The Engineer.” 
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By Order of the 


miscellaneous stores 


Machine tools and 
miscellaneous stores 


September 24 


September 29-30 Machine tools and 


including 
ham 


lathes horizontal millers ; 
and bench drills ; presses 

polishers 
battery chargers ; cable ; 


telescopes binoculars ; 
office and other furniture 
pullovers footwear ; 


October 2 Miscellaneous stores. 





GOVERNMENT SURPLUS STORES 


SALES BY AUCTION 


September 15-16 Machine tools and MOS. Storage Depot 
Ruddington, Notts 


M.OS. Storage Depot 
Rotherwas, Hereford. 


M.O.S. Storage Depot J. H. NORRIS & SON 
miscellaneous stores, Byley, Nr. Middleswich (Dept. Lb). 9% 
Cheshire. (Sale at Cheet- 


ham, Manchester, 8.) 


rotary furnaces ; 
M.T. spares ; 
radar cabins ; electric hoists ; 
watches $ 


scrap Canvas , 


Returned Stores Group 
Reed Hall, Colchester (Dept. L). 146, High 


Essex. Street, Colchester, Fssex 
(Tel si78) 
October 7 Vehicles and miscel- Centra! Ordnance Depot MIDLAND MARTS, 
laneous stores. Bicester, Oxon. LTD. (Dept. L), Market 
Square, Bicester, Oxon 
(Tel.: 73.) 
October 14 Miscellaneous stores. Northera Command BARTLE & SON (Dept 
Ordance Sub Depot L). $0-52, Merrion Street 
Barlow, Nr. Selby, Yorks. Leeds, 2 
(Tei.: 2.0898.) 
Applications for catalogues, available 14 days prior to date of sale, should be made on/ ) 


the auctioneers shown above (price of catalogue Is. Od 


SALE BY TENDER 


G.M.C. twin 6 Diesel power units complete, model 6046D, approximate quantity 59 and 
G.M.C. twin 6 Diesel power units complete, 604671 series, approximate quantity 7% Loca 
tion: —H.Q., M.T. Stores Depot, Bicester, Oxfordshire 

Tenders must be submitted by 2nd October, 1959 

Applications for Tender Forms should be made to the Ministry of Supply, Directora 
Disposals, D.2(a), First Avenue House, High Holborn, London, W.¢ 

Fils’ 3 


Minister of Supply 


Auctioneer 
WALKER, WALTON & 
HANSON (Dept. L) 
Byard Lane, Bridiesmith 

Gate, Nottingham 
(Tel,. $4272.) 


Main Location 


RUSSELL, BALDWIN 
& BRIGHT, LTD. (Dept 
L) 20 King Street 
Hereford 
(Tel.: 4366.) 


Albert 
Square, Manchester 


Town Hall, Cheet (Tel Blackfriars 81373) 


radial drill 
grinders and 
generators 
petrol trucks 


automatics grinders pedestal 
punching and shearing machines 
electrical and radio equipment 
tyres and tubes 
electric motors ; roller conveyor ; periscopes 
pipes and pipe fittings stec! lockers 
washers greatcoals 


bandoliers, & 


nuts ; bolts screws ; 
blankets ; webbing 


FENN, WRIGHT & CO 


P.O. only) 
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Keys serving to lock out, as well as in, can be regarded also as symbols of freedom from things unwanted. 


in the world of machinery, freedom from breakdown, from inaccurate working, and from the extra expense 


involved by the presence of these two undesirables, gives the best possible security for efficient production. 


tate Abcitig Sure li Wilting 


SS 





HEADED, PLAIN AND 
WOODRUFF KEYS 


Also manufacturers of 


SOLID AND SPLIT 
TAPER PINS 





FREMO 


TRADE MARK 


FREDERICK MOUNTFORD (Bham) LTD. 


FREMO WORKS « MOSELEY ST.- BIRMINGHAM, 5 
Telephone : MiDiand 7984 PBX. Telegrams : FREMO, BIRMINGHAM 








Vision is ‘vital . 


Whatever the development plans 
of Harbour Authorities and their 
Consulting Engineers ; whatever the 
conditions they see ahead, of this 
they can be sure—Simons of Renfrew 
have the experience and resources 
to build the Dredging Craft they 
will require. 


| 


fe 


Barges, Salvage and Sludge Vessels, Tugs and 
Kindred Craft with Steam, Diesel or Electric 
Power for Seagoing, River, Harbour and 
Esteary Service. 






































Smog Wl Gil UL 


WM. SIMONS & CO. LTD., RENFREW, SCOTLAND 


Le Rite ARON ES i 
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IN USE Throughout the World / 


The Hydrovane principle was developed and 
introduced by Bullows in 1948 and 

has since been adopted by all the major 
manufacturers throughout the World! 


10 Licencees manufacturing 
Hydrovane Compressors 
throughout the World! 


For further details of the Hydrovone principle 
send for our ** Questions & Answers ”’ Folder 


A. BULLOWS & SONS LTD: LONG ST - WALSALL - STAFFS - TEL. 5401 





THI ENGINEFI 


These Hudson ‘‘ Granby "’ cars were designed from on-the-spot surveys for a main 
haulageway in a Canadian mine. Cast-steel underframes with rubber Spring 
suspension and draft gear ensure long trouble-free life. 


Hudson's have the facilities, the resources and above all the experience to supply 
the right light railway or trailer equipment for any job where material must be 
handled quickly and efficiently anywhere in the world. 


ROBERT HUDSON LIMITED, 


RALETRUX HOUSE, MEADOW LANE, 

LEEDS. . ee de ie: 
Telephone: Leeds 20004. Telegrams: Raletrux, ¥ : _i 

Leeds. — “_ herd LIGHT RAILWAY MATERIALS 
London Office: 


Locomotive House, 30-34, Buckingham Gate, Westminster, 
S.w.i 


Works ot Leeds, Benoni, Durbon and Calcutta 


ESSEX STREFT, STRAND, LONDON, Ww 
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Fabricate with 


ENGINEERING FABRICATIONS 


Have you considered the advantages of 
further fabrication in engineering made 
possible bythe use of Pollard ‘‘Self-Lube” 
bearing units? For instance, flame cut 
holes for shafts avoid expensive horizon- 
tal boring operations. 

The interior of the ‘Self-Lube”’ unit con- 
sists of a self-aligning ball-bearing effect- 
ively sealed and fabricated for life. They 
are built into several types of housings, 
some of whichare illustrated. These units 
are supplied to suit shafts 4” to 6° dia- 
meter. May we send you further details? 
We have available on request details of 
many types of housings — specially manu- 
factured to suit customers’ requirements. 





OTHER EXAMPLES OF POLLARD BALL 
AND ROLLER BEARING PRODUCTS 


POLLARD BEARINGS LTD 
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-LUBE 


Bearings 


MACHINE TOOLS —CONVEYORS— 
SPECIAL PURPOSE MACHINERY 












WHEN YOU CAN 







SELF-LUBE BEARINGS 
FOR ALL FABRICATIONS— 
SELF-LUBE means 
Self - Lubricating - Self -Sealing 
Ball-Bearing—Self-Aligning 


SPECIAL PURPOSE MACHINERY oe AGRICULTURAL MACHINES ELEVATORS 





FERRYBRIDGE - KNOTTINGLEY - YORKSHIRE 
Telephone: Knottingley 2325 (5 Lines). Telegrams: “Balbearing Ferrybridge.”’ Telex: 55166 


LONDON OFFICE: 44 Hertford Street, W.!. Telephone: LEGation 3888. Telex: 23549 





NORTHAMPTON WORKS: Countess Road. Telephone: Northampton 3766. Telex: 31624 GF La, 
CANADIAN POLLARD BEARINGS LTD: Oakville, Ontario. Telephones: Vi. 5-1667, EM 4-5035 

Hamilton Customers: Dial 110 ask for Zenith 38600 oS rs 
POLLARD-ROULEMENTS : 98 Rue Truffaut, Paris 17e. Tel: MARcadet 69-10 Arnie 
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GEORGE COHEN SONS & COMPANY LTD., Wood Lane, London, W.12 Bn 
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K. & L. Steelfounders & Engineers Ltd. Letchworth, Herts. —_— 
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